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Abstract

This study compared branching (forward skipping) and
non-branching (linear) instructional treatments using a design
which allowed for possible aptitude-treatment interactions (ATIs)
between students' prior familiarity and the type of treatment.
Level of prior familiarity was hypothesized to interact with
treatment so that students who were prefamiliarized would take
less time for the branching treatment than for the linear treat-
ment, while students who were not prefamiliarized would take the
same time for linear and branching treatments. For prefamiliar-
ized students, achievement from the linear treatment would be
lower than from the branching treatment, while students who were
not prefamiliarized were expected to achieve about the same
whether they were given the linear or the branching treatment.
Prefamiliarized students were expected to make fewer errors on
the instructional program than those who were not prefamiliar-
ized. For the linear treatment, those who were prefamiliarized
were expected to have less positive attitudes toward the instruc-
tion than those who were not prefamiliarized.

Three versions of a computer-assisted instruction (CAI)
program were given to 128 subjects (36 males and 84 females) who
were randomly divided into three equal groups. One half of each
group was prefamiliarized with the content of the lessons, while
the other half was not prefamiliarized. ©One group used a linear
(no skipping) version of the program; the second group used a

version of the program which employed forward skipping; and the

iv



‘thifd group was a yoked control for the second group. A posttest
and an attitude measure were administered when the instructional
program was completed.

Posttest scores and the data gathered by the program
were analyzed using a 2 X 3 ANOVA. Although prefamiliarization
resulted in significant branching, the hypothesized interactions
were not found. The prefamiliarized groups achieved consistently
better, and the branching groups took less time for the instruc-
tion. In addition, the yoked unfamiliarized group did consis-
tently better than expected. The absence of the expected inter-
actions appeared to be due to a combination of subjects' compara-
tively poor retention of the lesson material, a low level of
instructional support for the unfamiliarized groups, and feedback
provided by the posttest. The instructional support provided by
the forward skipping strategy furthermore tended to provide more
differentiation at the top of the achievement scale and less at
the bottom, which hindered the detection of interactions.

Further investigation seems warranted using both a more
complex forward skipping strategy (so as to permit better differ-
entiation between unfamiliarized groups) and with posttest feed-
back eliminated. Further investigation of the performance of the

yoked unfamiliarized group also seems warranted.
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CHAPTER I
INTRODUCTION

This paper deals with the design of adaptive instruc-
tion. Adaptive instruction is presumably mozze ;ffective and
more efficient than non-adaptive instruction for any population
of learners since those methods and materials which yield the
highest achievement for each individual will be used.

Adaptation (whether in terms of teaching method,
materials, or environment, for instance) can be described as a
choice between alternatives, and can thus be thought of formally
as branching. What is branching? Branching involves a decision,
typically about the content, sequence, or mode of presentation of

instruction, and the execution or application of one of several

instructional alternatives. Branching is characterized by a
decision which results in the execution of one of several alter-

native actions. Branching decisions can be reduced to a binary--

"yes" or "no"--form involving choices between two alternatives at
a time.

The basis for making branching decisions is similar to
making decisions about statistical significance. A ‘"critical
value" or pass level of some variable is chosen, usually based on
past experience and the needs of the situation. When this criti-
cal value is met, the criterion in question has been satisfied.

When the critical value is not met, the criterion has not been



satisfied. In either case, one of the alternative actions asso-
ciated with the decision can then be executed. Extremely complex
adaptive paradigms can be created using combinations of this
simple branching form.

What are the criterion variables on whose values adap-
tive decisions should be based?bHoW should critical values be
established? When can critical values be established and what
dictates when they should be modified? Are these variables
related to instructional method, to learner characteristics, or
both? Do they depend on the subject matter to be learned, or not?
The research outlined here is intended to establish empirically
whether branching adaptation in instruction actually does con-
tribute to learners' increased achievement, and to investigate
the conditions which facilitate this increased achievement. An
examination of the research on branching and an analysis of the
possible aptitude-treatment interactions (ATIs) which may be
involved - in a comparison of branching treatments yields the
conclusion that while adaptive branching may be the "best pos-
sible" treatment for many learners, other treatments may be as
effective or perhaps even better than a branching tréatment for
learners with different characteristics,

Adaptive branching is a specific kind of instructional

support (Tobias, 1976). Other forms of instructional support
include 1logical item sequence, overt responding, and explicit
feedback during instruction. Instructional support is a relative

term. It generally implies that something has been added to the



instruction in question to meet the needs of some specific class

of learners so that their learning is facilitated. An interaction
between adaptive branching (as a specific instance of instruc-
tional support) and learners' prior familiarity with the sﬁbject
matter if empirically established will be useful for determining
when branching in instruction is practical and necessary.

The construct of prior familiarity in interaction with
instructional support represents a first attempt at a theoretical
stance to describe ATI findings systematically. Empirical veri-
fication of this construct offers the possibility of a guiding

generalization to organize this body of work.



CHAPTER II

REVIEW OF THE LITERATURE

Studies relevant to the proposed research can be cate-
gorized as studies dealing with aptitude-treatment interaction,
comparisons of linear versus branching strategies, comparisons of
logical versus random sequence, and studies dealing with learner-

controlled instruction.

Aptitude-Treatment Interaction (ATI)

Aptitude-Treatment Interaction (ATI) or Attribute-
Treatment Interaction (Tobias, 1973) is the general term which
describes the'relationship between any instructional treatment in
interaction with any variable on which people differ. The results
of research in this area can be used to adapt instruction to
differences which exist between individual learners.

Cronbach, in an address to the American Psychological
Association Annual Convention in 1957, first outlined the con-
ceptual basis for the current interest in ATIs as an approach to
individualization of instruction (Cronbach,1957). Presented as a
reconciliation of the experimental and correlational approaches
to the investigation of learning, this approach in ideal form
takes advantage of a disordinal interaction between treatment and
aptitude to identify a "best possible" treatment for any given

aptitude level. Useful summaries of the research and discussions



of important concepts, research issues, and techniques in re-
search on ATI, have been compiled by Salomon (1972), Bracht
(19798) , Cronbach (1975), Cronbach and Snow (1969,1977), Berliner
and Cahen (1973), and Tobias (1973a,b, 1976, note 15, note 17).
Studies involving ATI have included all forms of instruction,
from conventional classroom instruction delivered by a teacher to
a group of pupils, to programmed instruction on cards or in book
form or delivered via teaching machines, to computer-based

"instruction generated, delivered and scored by the computer.

Definitions

What is an aptitude? Cronbach and Snow (1969) define an
aptitude as "any characteristic of the individual that increases
(or impairs) his probability of success in a given treatment."
(p.7) By this definition, anxiety scales, IQ tests, performance
or personality measures of various kinds would be measures of
aptitude. These indirect measures are assumed to be indicators
of the internal states wé a;e interested in. The usefulness of
these indicators of course must be established empirically. That
is, the assumption that internal state and external phenomenon
are systematically related--at least over some useful range--must
be tested by observation.

What is a treatment? The term "treatment" includes any
procedure or environmental factor which is part of instruction.
Treatments can vary in terms of "the characteristics and dimen-

sions of the instructional agent or medium of interaction; the



content to be learned; and the environment in which the instruc-
tion takes place" (Berliner & Cahen, 1973, p. 59).

As Cronbach and Snow mention, the commonest variations
in instruction involve "varia;iops in the pace or style of in-
struction" (p. 7). In the broadest terms possible, a treatment
consists of everything which takes place between pretest and
posttest. A treatment may consist of one or more tasks of various
kinds, may use various presentation methods or various KkKinds of
materials, and may involve many other adaptations of the learning
environment.

Types of Interactions. The concept of ATI can be

visualized in terms of regression lines or cell means from an

analysis of variance involving an interaction. Figure 1 shows a

typical ATI depicting achievement (posttest) scores on some
learning task at high and low levels of aptitude (pretest) score
for two instructional treatments, A and B. The crossing of lines

A and B indicates a discrdinal interaction. This means that the

treatment used with any individual learner éaﬁ be varied so as to
maximize achievement across aptitude levels. Since learners with
high aptitude achieve more with treatment A while learners with
low aptitude achieve more with treatment B then, ideally,
learners with aptitude scores below value X should receive
treatment B and those with aptitude scores above X should receive
treatment A.

In~Salomon's terms (Salomon, 1972), the negative slope

of treatment B in Figure 1 characterizes treatment B as a



compensatory treatment or instructional strategy compared to

preferential treatment A, which has a positive slope. Treatment A

capitalizes on what the high aptitude learner does well; treat-
ment B avoids what the low aptitude learner doesn't do well. A
treatment line with a positive slope implies that the higher a
subject's aptitude, the better achievement this treatment will
yield. A negative slope implies that while this treatment pro-
Qides those with lower aptitude with what they need to achieve
more, this help adversely affects the achievement of those sub-
jects with higher aptitude. A disordinal interaction inveolving a
positive and a negative slope implies a useful range of activity
for the widest possible range of aptitudes.

What determines the critical level at which one treat-
ment should be replaced by another treatment? The ideal maximal
treatment for a given aptitude is shown by the top part of the
disordinal interaction shown in Fiqure 1. Aptitude value X is the
theoretical point at which either treatment A or treatment B
should yield tﬁe same level of achievement. At this point, other
factors such as time for completion or cost to produce and
administer instruction may determine which treatment is prefer-
able. In terms of empirical measuremeﬁt,ﬁoint X 1s actually a
region a on the aptitude scale where no significant difference
can be found between achievement scores for either treatment. The
Johnson-Neyman technique (Johnson & Neyman, 1936; Cahen & Linn,
1971; Berliner, note 2) is one useful means for identifying this

region. As a approaches the entire range of aptitudes in



Figure 1
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magnitude, a single treatment is more justified for all aptitude
levels because there will be a larger propértion of cases where
no significant difference in achievement will result from using
either treatment A or treatment B. As a decreases to zero, on the
other hand, there is generally more justification for the exis-
tence of two treatments because they will yield significant
differences in achievement in a larger proportion of cases.

Treatments A and C represent an ordinal interaction,

where an interaction exists, but the treatment lines do not
cross, so that one treatment yields higher achievement than the
other for both high and low aptitudes. Ordinal interactions also
may involve compensatory or preferential treatments. One treat-
ment, however, always yields higher achievement so that no ad-
vantage can be obtained by using the other treatment with either
extreme of aptitude.

Ordinal interactions, of course, imply that the treat-
ment lines involved do meet somewhere. This means that a disor-
dinal interaction may possibly be observed if the measuring
instrument or procedures used can be modified so that in effect
the aptitude scale is extended to the right or left, as shown for
treatment C and treatment B (point ¥Y') and for treatment C (point
Z') and treatment A in Figure 1. o

When ATIs are used as the basis for instructional
decision-making, aptitude is a predictor for achievement and is
the comparison variable for decisions about which treatments are

more effective. Aptitude is measured by a pretest score. When a
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disordinal interaction exists, the critical wvalue of this
variable for instructional decision-making can be determined by
identifying the point corresponding to point X in Figure 1. When
an ordinal interaction exists, the critical value is effectively

at one extreme or another of the observed range of aptitudes so

that one treatment is always used.

Representative ATI Studies

Tallmadge and Shearer (1971) investigated the influence
of inductive versus deductive teaching methods and meaningful
versus rote approaches to learning on achievement. Six experi-
mental courses were given to a total of 353 Navy enlisted men.
Four of the courses, in Celestial Navigation, involved (a) mean-
ingful 1learning of a deductive presentation, (b) meaningful
learning of an inductive presentation, (c) rote learning of a
deductive presentation, or (d) ‘rote learning of an inductive
presentation, where the Celestial Navigation subject matter was
based on meaningful rules.

Two of the courses, in Aircraft Recognition, involved
(a) rote learning of a deductive presentation, or (b) rote learn-
ing of an inductive presentation, where the Aircraft Recognition
subject matter was based on arbitrary rules.

One-day classroom presentations were given to a random
sequence of 3@-man groups. Thirty-nine other measures were also
available for each subject. Criterion tests wre administered to

each group immediately after the instruction.
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No significant difference was found between modes of
instruction or learner characteristics. A significant interaction
was found between inductive/deductive mode of presentation and
subject anxiety. High anxiety subjects did better on the cri-
terion tests when given an inductive presentation; low anxiety
subjects did better when given a deductive presentation.

Salomon (1974) hypothesized that visual transformations
learned from watching various film techniques could be internal-
ized and applied to subjects' problem solving in othe; céntexts.
Eighty' eighth grade students were randomly assigned to four
groups of equal size. A modeling group was explicitly shown
three examples of a “zooming"” technique applied to a painting so
as to bring out a specific detail then show it in context again.

A short—-circuiting group was shown an approximation of the

"zooming" technique, where the beginning and ending states were
shown using slides, but the intermediate transitions were omit-
ted. An activation group was simply shown the painting. A control
group received none of these treatments. Each treatment group was
shown three paintings, and were asked to write down 8f details
they had noticed in each of the paintings. A timed pretest and a
timed posttest of cue attendance were also administered.

The three treatment groups noticed significantly more on
the posttest than did the control group. The posttest perform-
ance of both the modeling and the activation group were better

than the short-circuiting group, and the former two groups were

not significantly different from each other. A significant
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interaction was found between pretest cue-attendance aptitude

and the modeling and activation treatments.

A second experiment tested the hypothesis that labeling
or verbalization would improve posttest performance. Fifty-six
eighth-grade subjects were randomly assigned to four equal-sized

groups: Modeling—verbaiizétion, Modeling~nonverbalization,

Activation- verbalization, Activation- nonverbalization. The

stimulus conditions were otherwise identical to the modeling and
activation conditions used in the previous experiment. A cue
attendance pre- and posttest, as well as an Embedded Figures
Test, a measure of spatial organization, and a test of verbal
ability were used. No significant difference was found between
the modeling treatment and the activation treatment, and no
significant difference was found between the verbalization and
no-verbalization treatments. An interaction was found such that
for the nonverbalization treatment, subjects with the modeling
condition and with low cue-attendance pretest scores had sig-
nificantly higher cue-attendance posttest scores than subjects
with the activation condition and low pretest scores. On the
other hand, the activation condition with no verbalization
yielded better cue-attending posttest scores for those with high
cue-attendance pretest scores. For the verbalization treatment,
this kind of interaction did not occur. For the no-verbalization
treatment, as verbal ability decreased, cue-attendance posttest
scores increased; as verbal ability increased, cue-attendance

scores decreased.
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In a third experiment, it was hypothesized that verbally
oriented subjects would acquire the operations presented, but
would deal with them internally as verbal operations, not visual
operations. Forty-two male ninth-grade vocational-school stu-

dents were randomly assigned to a modeling, a short—circuiting,

or a control group in equal numbers. The modeling group was shown
a film where five solid objects were each laid out, step by step,
to give a flat "unfolded" version of the object, then each folded

back up to give the original solid object. The short-circuiting

group was shown five pairs of slides, each pair showing a solid
object and the corresponding flat "layout." The control .group
received no film or slide presentation. All three groups were
given a pretest and a posttest. The two treatment groups were
given a general introduction, then were shown their respective
presentations three times, once on each of three consecutive
days. Subjects' average grades in language studies and in mathe-
.matics were also obtained.

An interaction was found between type of treatment and
subjects' wverbal aptitude, where the modeling treatment yielded
higher posttest scores for subjects with low language scores,
but lower posttest scores for those with high language scores.
In contrast, the control group had 1low posttest scores for those
with low language scores, and high posttest scores for those
with high language scores. The short circuiting treatment yield-
ed essentially the same posttest scores for all language scores.

Trown and Leith (1975) investigated ATI using a
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"supportive" and an "exploratory" teaching strategy, with each
strategy implemented using one of five models, to teach 432
grade-school children material on directed integers. All sub-
jects were tested using a non-verbal test of mathematical
ability and a test of anxiety and extroversion. A control group
of 112 children were given all the tests but refceifved no in-
struction. A constructed-response pretest and an identical
criterion posttest were administered and unadjusted gain scores
were used as a measure of retained learning. Treatments were
administered in random order in each school to groups of no more
than ten children at a time. The "supportive" strategy was
deductively organized. It included a statement by the teacher of
the principle involved in the material to be learned, some
activity by the students working with the model, and a restate-
ment of the principle by the teacher. The "exploratory" strategy
was inductively organized. It involved the same student actlivity
with the model but no preliminary statement of principle by the
teacher. The students initially had the opportunity to discover
the principle for themselves.

No significant differences in gain scores were found for
type of model or for strategy, but higher ability level led to
significantly higher gain scores and the non-anxious subjects
scored significantly Dbetter than the anxious subjects. A sig-
nificant strategy by anxiety interaction was also found. While
the supportive strategy yielded about the same gain scores at

high or low anxiety levels, the exploratory strategy yielded
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much higher scores for Ilow-anxiety subjects and much lower
scores for high-anxiety subjects. This was contradictory to the
findings of Tallmadge & Shearer (1971).

Ott and Macklin (1975) investigated ATI in a freshman
physics course, where 575 engineering and physics majors took
either a "standard" version or an audio-tutorial version of the
same course content, and had the same homework, examinatiéns;
and similar laboratory assignments. One group of students was
assigned to treatments on the basis of personal preference and
their individual schedules; a second group was assigned randomly
to one of the two treatments.

The standard version of the course consisted of two
hours of lecture and two hours of small-group recitation a week,
and a two-hour lab every other week. The audio-tutorial version
included an hour of small-group recitation each week plus indi-
vidual sessions at the students' convenience in a learning
center staffed by tutors. The learning center contained labora-
tory equipment, audio-tape materials.and slides to be used in
conjunction with a study guide. Pretest scores were obtained for
math aptitude, verbal aptitude, and math achievement.

Course grade (based on grades for lab reports, quizzes,
and exams) was used as the measure of achievement. An interac-
tion was found between math aptitude and achievement and method
of instruction so that the "standard" treatment yielded higher

achievement for high-aptitude high-pretest students, while the
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audio~tutorial treatment yielded higher achievement for low-
aptitude low-pretest students.

Ott (1976) investigated the effects of method of in-
struction and assignment procedure on student achievemenf and
attitudes. About 558 freshman engineering and physics majors in
a freshman level physics course were assigned to a "standard" or
an "auto-tutorial” (AT) wversion of the course either on the
basis of personal preference or random assignment. Both versions
of the course used the same textbook and course notes, covered
the same .content, and were given the same homework and
laboratory assignments. They were also given the same quizzes and
examinations. The "standard" course consisted of two hours of
lecture and two hours of recitation a week. A two-hour
laboratory was scheduled every other week. The AT course invol-
ved one hour of recii;atipn a week, and all other instruction took
place at the students' discretion and convenience in a learning
center where materials and tutors were available.

Students' final grades in the course were used as a
measure of achievement. SAT Math scores were obtained for the
subjects, and a course-specific pretest was also used. For
students assigned by preference, there was a significant inter-
action, where those who selected the "standard" course achieved
better grades than those who selected the AT course. The
"standard" course yielded consistently higher grades than the AT

course. For randomly assigned students, math achievement was
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significantly related to course grade. No interaction between

math aptitude and grade was found.

Summary of ATI Research

The literature on ATI research presently includes a very
large number of studies on various aspects of Attribute-
Treatment Interaction. Though they cover a wide range of attri-
butes and treatments, most of these studies are organized along
the same general lines. "The typical ATI study is a two-group
experiment. The measure of outcome is regressed onto a scoré
recorded prior to treatment. If the regression 1lines in the two
treatments differ 1in slope, that is evidence of Aptitude X
Treatment interaction" (Cronbach, 1975, p. 116).

Although the concept of ATI and the means by which it
can be measured are easily understood, and although the appli-
cation of such findings to educational practice seems like a
simple, straightforward matter, some unresolved problems must be
dealt with before this approach <can be put to widespread use.
The performance and the aptitudes under consideration in ATI
studies involve complex relationships between many wvariables. No
means has yet been established for determining when an observed
interaction in one setting can be generalized reliably to other
cases, or even what makes one set of circumstances in instruction
different from another. Further, while three- or four-way or even
higher order interactions between variables often exist, these

interactions are at present neither evidenced effectively nor
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interpreted meaningfully, as is shown by the number of studies
which are wunreplicable or have yielded non-significant findings.
The usefulness of an ATI approach has been limited by the tools
available for dealing with multivariate relationships which are
conceptually quite complex.

Trown and Leith's (1975) investigation of the interac-
tion between pupil anxiety and supportive or exploratory treat-
ments, and the studies by Ott & Macklin (1975), and Ott (1276),
where\an interaction was observed'between method of assignment
to a physics course and audio-tutorial or "standard" method of
instruction are fairly typical examples of research whose ATI
approach is valuable in curriculum development applications. In
many instances, however, the problem of identifying significant
variables and the potential complexity of the interactions
between variables tend to 1limit the range of application of an
ATI approach. The findings of Tallmadge (1968) and Tallmadge and
Shearer (1969, 1971) illustrate‘this problem. While the first
study yielded no significant interactions between type of treat-
ment and learner attributes or learning style, the later investi-
gations showed an interaction when subject matter was also taken
into consideration.

How can subject matter considerations contribute to a
useful conceptualization of ATIs? Berliner and Cahen (1973)
stress the importance of the task-specific (i.e., subject matter
oriented) nature of ATIs, and indeed go so far as to suggest

that they be dealt with as Trait-Treatment-Task Interactions.
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Tobias (1976) also suggests that attribute-~treatment interactions
may be subject-matter specific. Salomon's (1974) findings that
subjects' level of prior acquaintance with the subject matter
(in this case a visual transformation operation) interacted with
the degree to which the transformation had to be explicitly
presented; and Tobias's (1973b) observation of an interaction
between level of prior familiarity and logical or scrambled item
presentation provide useful insight into how subject matter
considerations may provide an organizing concept for the investi-
gation of ATIs: The evidence indicates that attribute-~treatment
interactions depend not only on what subject matter is involved,

but on how much of it learners are acquainted with.

Branching
Branching involves decisions about the sequence or
format in which subject-matter content will be presented. These
decisions are typically based on test items——for instance,
questions embedded in a program. Other measureé might also be
used as the basis for branching decisions. For instance,
environmental or grouping factors, or information derived from

the subject content being presented could be used.

Ways of Analyzing Branching

Many kinds of adaptive branching strategies are
possible. Bohm and Jacopini (1966) established that all such

strategies can be represented by combinations of the set of
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three schemas shown in Figure 2. The diamond shaped decision or
predicate boxes in Figure 2 represent branches made on the basis
of the binary decision strategy previously described. The rec-
tangular boxes represent an instructional procedure such as the
presentation of subject matter content or criterion tests.
Figure 2a represents a linear strategy, where material
is presented in a fixed sequence and everyone gets the same

presentation. Figure 2b represents a backward branching or

repetition strategy, where a presentation is repeated if the
criterion test associated with it is not satisfied. Figure 2c is

an alternate branching strategy. Figure 2d represents forward

branching or skipping ahead, which is a special case of Figure 2c
where one of the branching alternatives is to have no instruc-
tion.

Two significant things should be emphasized about the
representations in Figure 2. First, they can be treated as "black
boxes," which can be nested repeatedly inside of each other to
any desired depth. Any schema(s) can be nested inside any other
schema, and the useful thing about the black box is that at any
level of detail one need only be concerned with the input to a
black box and the output which it yields. What happens inside the
black box in terms of processing or flow of control (branching)
is a logically separate issue. This is of course recognizable as

simply a description of the principle of modular instruction.

Secondly, all the branching strategies which might possibly be

devised can be represented using combinations of these black box
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Figure 2
Branching Strategies
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backward br nching o

linear alternate branching

forward skipping
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schemas. Any instruction thus can be described using combina-
tions of the constructs shown in Figure 2.

Any logical decision made in the course of instruction
requires that a criterion variable be identified, a value for
that variable be observed, and a critical wvalue for that
variable be established before that decision occurs. A pro-
cedure (represented by a process box) where these data are
gathered must precede every decision (diamond-shaped box) some-
where in the instructional sequence. Exactly where this data-
gathering procedure occurs for any given decision may however

vary considerably.

Studies of Linear versus Branching Strategies

Holland (1975) analyzed adaptive decisions in programmed

instruction in terms of the concepts of consequence ratio, pre-

dictive wvalidity ratio, and discriminability ratio. Consequence

ratio is the ratio of the time an instructional sequence takes to
complete compared to the total time required to complete both
the instructional sequence and a diagnostic test which permits
the learner to branch around that instructional sequence. Pre-
dictive validity ratio is the ratio (given that the intervening
instructional sequence in a program is removed) of the number of
times a diagnostic test indicates an instructional sequence
should be taken and the criterion test associated with it is
failed, or a diagnostic test indicates instruction should be

skipped and the criterion test is passed, compared to the total
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number of such decisions made. Discriminability ratio is the
ratio of the number of those'who either passed or failed a diag-
nostic test, whichever is smaller, to the total number taking
the diagnostic test. For instruction to be acceptably adaptive,
Holland maintains that its consequence ratio should be .75 or
better, its predictive validity ratio should be as close to 1.0
as possible, but at least .90, and its discriminability ratio
should be as close to the maximum of .50 as possible.

Data were gathered from seven examples of adaptive
materials to demonstrate the usefulness of these measures. These

materials included a unit from the Job Corps Adwvanced General

Education Program, Programmed Reviews of Mathematics (Flexer &

Flexer, 1967), an IPI Math program (Lindvall & Bolvin, 1967), a

unit from the Individualized Science Curriculum (Klopfer,

Champagne, & Pittman, 1972), a program on inductive reasoning
(Holland, Hoffman, & Doran, Note 6), a chapter from a TutorText
program on The Arithmetic of Computers (Crowder,1968), and a

segment from a Stanford CAI Reading program (Atkinson, 1968).

None of the materials evaluated were acceptable on all
three measures. Generally, the programs did not discriminate
very well between subjects' knowledge of the subject matter, and
in four of the seven cases predictive validity was poor. This
led Holland to describe adaptivity as a myth, with no basis in
fact and no data as yet generated to demonstrate that adaptation
really does make a difference in learning. Apparently, most

instruction is effectively non-adaptive. Very little instruction
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is created with the systematic application of adaptive criteria
in mind so that treatment is modified to account for aptitude.

Silberman, Melaragno, Coulson, and Estavan (1961)
examined the effects of two methods of branching in two early
experiments. In the first study, 51 high school students were
divided into three groups of 17, each group being given a test
of general mental ability then administered one version of a
6l-frame program on logic. Three different presentation modes
were used for the basic program: A fixed sequence of 5 X 8 cérds,
a back—branching sequence of 5 X 8 cards, or a textbook presen-
tation based on the fixed sequence of cards. The fixed-sequence
group received each frame once, with no repetition, and made
multiple-choice responses to each item by thinking of the answer
but not writing it. The back-branching group was allowed, but not
required, to review previous items by backing up one item at a
time. This group also made covert multiple-choice responses to
the items in the teaching program. The textbook group did not
have to make responses of any kind to the teaching material. The
instructional program was rewritten in textbook form as state-
ments incorporating the correct answers, and the students in
this group were instructed to study the material however they
wanted to.

Immediately after each training session, a posttest made
up of 24 constructed-response and 24 multiple~choice questions
was administered. Half of the questions resembled the training

materials, and half of the questions required application to new



situations of the content which had been presented. The textbook
presentation, which permitted students to branch or not to
branch at their own option in any manner they chose, vyielded
significantly higher posttest scores than the fixed-sequence
method. The hypothesis that the back-branching method would be
superior to the fixed—sequeﬁce method because of its adaptive
capacity was not confirmed. A significant positive correlation
was found between aptitude pretest scores and criterion josttest
scores for the textbook presentation. A significant negative
correlation was found between aptitude pretest scores and train-
ing time for the fixed sequence presentation and not for the
others.

In the second study conducted by Silberman, Melaragno,
and Estavan, 36 high school students were randomly divided into
two equal groups, given a test of general mental ability, and
given a computer-controlled slide presentation made up of 411
multiple-choice items on logic. A "branching" group received
material whose sequence was uniquely determined for each indi-
vidual by the computer program on the basis of the errors made
by that individual. A "fixed-sequence" group composed of indi-
viduals randomly paired with members of the "branching" group
served as a yoked control. The sequence generated by the
"branching" member of each pair was given to the yoked "fixed-
sequence” subject. A posttest consisting of 51 multiple-choice
and 44 constructed-response items was administered immediately

after the training. Half of the items were similar to the
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material presented during the training, and half of the items
required application of what had been presented to new situa-
tions. No significant difference in posttest scores was found
between the "branching” and the "fixed-sequence" presentations.

While this study found no significant difference between
branching based on learners' errors and yoked presentations, it
must be noted that the use of a yoked group implies that the
branching items could not be keyed to specific responses made by
the "branching" subjects. The yoked arrangement potentially
limitss the nature and extent of backward branching or remedial-
repetition. These limitations minimize much of the difference.
which might otherwise be manifested by the branching alterna-
tives in the "branching based on errors" presentation. Within-
treatment adaptation or remediation frequently seems to be not
different enough in any significant respect from the mainline
treatment (the "non-remedial" treatment) to which it 1is suppo-
sedly an alternative.

The first of these two studies, where subjects studied
the textbook form of the program in any manner they wanted to,
thus established "student option" as a better decision criterion
variable than fixed sequence for maximizing achievement, but the
second could not show that student error was a better basis for
adaptive decision-making than fixed sequence.

Roe (1962) also found similar non-significant results
when he compared forward branching with linear presentations.

His subjects were 189 freshman engineering students who were
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given a pretest in Mathematical Reasoning, ranked into three
groups by aptitude, then randomly assigned from each third to
obtain seven equal groups of 27 students, A 1l13-item program on
elementary probability presented on index cards was used, each
group being given one of seven preéentations. A linear group

worked through every item in the program. A forward branching

group skipped ahead when they answered key items correctly. A

backward branching group repeated sequences when they answered

key items incorrectly. A backward alternate group used the same

strategy as the backward branching group, but received different
material instead of repeating the same items as before. A pre-

test and forward branching group used the same strategy as the

forward branching group, but took the criterion test given to
everyone at the end both before and after the training. A random
linear group used the linear strategy but were given items which
had been randomly sequenced (i.e., scrambled). A textbook group
was given the forward branching strategy, but the program was
bound in textbook form instead of being a card file.

"Logical" sequence resulted in significantly higher
achievement than "scrambled" sequence. Learning time for the
forward branching strategies was significantly lower than for
the backward branching strategies, but no significant difference
in achievement scores was found between the two strategies.
Simple forward branching yielded no time or achievement differ-
ences compared to linear presentation.

Campbell (1963) gave 788 public school students in three
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equal groups three forms of a program on set theory. A "bypass"
version of the program containing 15 basic segments and 15
corresponding remedial loops was given to one group. The
remedial loops were only entered if the basic segments were not
completed successfully. A second group received a short linear
version of the program, consisting of just the 15 basic segments
without the remedial loops. The third group received a long
linear version of the program, consisting of the 15 basic seg-
ments and the 15 remedial loops presented in a linear £fashion.
Posttest achievement scores for the "bypass" group fell consis-
tently between scores for the long linear and short 1linear
groups. Significantly higher achievement scores were found for
higher grade 1levels and higher ability levels. Amount learned
and time spent on the program in any form corresponded closely
to the number of program pages studied. Again, branching was not
any more effective than linear sequencing.

Coulson, Estavan, Melaragno, and Silberman (1962) also
investigated the basis on which branching decisions should be
made. Two groups of 15 high school students were given two
different versions of a 233-item computer-controlled program on
logic. A "fixed-sequence" group was given all 233 items, with no
variation in presentation for individual members of the group. A
"branching" group was given individualized item sequences on the
basis of three student response criteria: (a) number of errors
over a group of items dealing with the same topic, (b) errors

made in response to specific questions which indicated the
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student had misunderstood the material, and (c) students!
individual responses to items which asked whether they wanted to
go ahead or to review material previously covered. At the end of
the instruction, students in both the "fixed-sequence" and the
"branching" group were given the same written  posttest, con-
sisting of 51 multiple-choice and 44 £fill-in items. Some of the
questions on the posttest resembled the training material, while
some gquestions required transfer of the content taught by the
program to unfamiliar situations.

Members of the "branching" group scored significantly
higher on the posttest than did members of the "fixed-seguence"
group. Though members of the "branching" group also averaged
shorter training times, this difference was not significant. In
a prior study, (Silberman, Coulson, Melaragno, Estavan, note 13)
a correlation was found between student aptitude as measured by a
pretest and criterion test score. In this study, no such corre-
lation was found. The performance of lower—aptitude students was
raised. Differences from the previous study were also that (a)
branching was based partly on students' self-assessment instead
of only on students' errors, (b) separation was made between

instruction items and diagnosis or decision items, (c) remedial

items taught topics differently (e.g., inductively instead of
deductively) from mainstream items, and (d) no yoked control was
attempted so that adaptation could be made much better for the
branching group.

Beane (1965) compared linear and branching techniques



30

using a program on plane geometry. Forty-eight high-school
geometry students were assigned to four treatment groups,

linear, branching, linear followed by branching, and branching

followed by linear, using a stratified random sampling technique.

There were 12 subjects in each group. The 1linear treatment
program consisted of 951 completion-type frames bound in five
booklets. Answers were entered on separate answer sheets. The
branching program consisted of 852 multiple-choice frames in
seven booklets, with separate answer sheets, It covered the same
material as the linear program, but multiple-choice frames were
used, with three alternatives being presented for each question.
A 54-item criterion achievement test was administered to the
subjects after the treatments were completed, and again seven
weeks later. An attitude questionnaire was administered three
times--at the completion of half the instruction, at the end of
instruction, and seven weeks after the instruction was comple-
ted. No significant difference between treatment groups was
found for achievement scores or for retention. There was no
significant difference in attitude between treatments, The linear
group took significantly more time to complete the material than
the branching group. High ability students, however, consistently
did significantly better than low ability students with the same
treatment on achievement, training time, and retention.

Holland, Hoffman, and Doran (note 6) administered a com-
puter-controlled slide program to three groups of 11 children

ranging in age from six-and-a-half to seven years old. The
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program was a 256-item 1linear program which used various sequen-
ces of colors and shapes to teach inductive reasoning. A linear
group was given all 256 items in linear sequence, a branched
group used a binary search procedure to locate an appropriate
entry point by starting in the middle of the sequence and skip-
ping forward or backward halfway across successively smaller
sequences of items depending on whether the items presented were
answered correctly or not. A yoked group was made up of subjects
randomly‘paired with individuals in the branched group. The yoked
subjects received the sequences generated by their counterparts
in the Dbranching group. A pretest similar in form and presenta-—
tion method to the training program was administered to all the
subjects, and following the training sessions a posttest was
administered which was also similar to the training program.
No significant difference was found in error rate for the bran-
ched and yoked groups or for the linear group. The 1linear group
took significantly more time, however, to complete the program.
There was no significant difference in time between the branched
and yoked groups. There was also no significant difference in
the gains in achievement from pretest to posttest for the yoked
and branched groups, but the gain for the linear group was
significantly greater than the gain for the yoked group.
Holland, Hoffman, and Doran (note 6) undertook another
study where the effect of more. pronounced differences between
yoked subjects and branching subjects was investigated. The

apparatus and procedures used were the same as those used in the
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previous experiment. Forty-two subjects from the same schools as
before were divided into two branching groups and four yoked
groups with 14 subjects in each group. The branching groups were
made up of subjects who had either all ;cored high or all scored
low on the pretest. Each branched subject was matched with two
yoked subjects. Instead of the random pairing used previously,
two of the yoked groups were purposely matched or mismatched with
a high scoring branched group, and the other two yoked groups
were purposely matched or mismatched with a low scoring branched
subject. No significant difference between groups was found in
the gain from pretest to posttest. No improvement in learning
resulted from using the adaptive presentation.

Dyer and Kulhavy (1974) investigated logical compared to
random and massed or dﬁstributed sequence, where experimental
frames were massed or distributed randomly or logically within
unrelated "placebo" frames. One hundred sixty-four undergraduate

students were divided randomly into seven groups, distributed-

logical, distributed~random, massed-logical, massed-random,

placebo only, experimental-logical, and experimental-random.

Subjects were given a 48-frame program on heart disease adapted
from Tobias (note 14), followed by a 32-item constructed-
response criterion test and a 32-item multiple-choice criterion
test. No time limit was imposed for either criterion test.
Logical sequence yielded significantly higher achieve-
ment than did random séquence. No significant difference was

found between massed and distributed sequence. An interaction
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was found between frame order and practice distribution such
that the distributed-random group took the 1least time to cover
the material and had the lowest posttest score, but the other
groups had higher scores which were not significantly different
from each other. It was concluded that these findings and the
findings of previous studies of branching could be explained in
terms of the critical factors contributing to attending
behavior: One can pay attention and learn effectively if only one
of the critical factors of order and separation is altered. When
both order and separation are altered, effective learning is no
longer possible becuase more than one critical factor has been
altered. This explanation of the findings in terms of two
critical dimensions or critical factors is consistent with
Tobias's finding that logical sequence (for this purpose a criti-
cal factor) is most effective with students who have low prior
familiarity with the subject matter.

Summary. The literature on branching contains many
apparent inconsistencies and contradictory findings. Many of the
positive findings of the earlier studies of branching, for
instance, could not be consistently replicated_by later inves-
tigators.

The back-branching strategy used by Silberman, et al.
(1961) was hypothesized to be superior to either of the "fixed-
sequence" treatments because it permitted adaptation in the form
of remedial iterations of material previously covered. It

appears, however, that though the adaptive back-branching
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capacity was exercised, it was simply not effective in improving
achievement. While the textbook presentation  (which permitted
students to branch when they needed to) yielded significantly
higher achievement, no indication 1is available on how many
students actually did branch, or how frequently they did so, or
whag the distribution of such branching decisions was, either
over time or over the items in the textbook presentation. The
differences in training time between forward and backward
sequences in the study by Roe (1962) indicate that one or both
of those adaptive strategies was indeed actually exercised. The
lack of a significant difference in achievement between groups,
however, and the absence of interactions between treatment and
aptitude for achievement or training time all support the possi-
bility that the forward and backward strategies were simply not
well enough differentiated in terms of subjects' prior famili-
arity with the material to yield significant differences in
achievement. The fact that the forward branching approach also
was not significantly different from the linear presentation
either in terms of achievement or training time lends additional
" support to this idea. It seems quite possible that the freshman
engineering students used by Roe were already familiar with the
concepts (though perhaps not with the terminology or notation)
of elementary probability theory, and were familiar with most of
the computational aspects of the subject matter. The simplest
conclusion which can be made on the basis of this evidence (the

presence of some learning for both treatments, but the absence
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of any interactions) is that a significant part of the material
to be learned was already familiar to most of the sﬁbjects, but
this prior familiarity was not taken into account nor measured
in any way.

The study by Coulson, et al. (1962), in contrast to the
others, yielded results consistent with what one would expect
from branching. treatments. The most important feature of this

study was that a well-defined difference existed between the

mainline program and the remedial alternatives. Not only was a
different mode of exposition used for the remedial segments, but
the elimination of a yoked control further made it unnecessary
to limit the range of responses and presentation methods which

could be involved in the adaptive treatment.

Studies of Logical versus Random Seguence

Roe, Case, and Roe (1962) divided 36 freshman psychology

students into three groups on the basis of their College Board
mathematics scores and administered either of two versions of a
program consisting of 71 frames on elementary probability to a
randomlyv selected half of each of the three groups. One version
of the program was "logically" sequenced, and the item sequence
in the second version was determined randomly. The frames in the
program consisted of 4 by 6 inch cards, each containing an item
of information and a multiple-choice question. A criterion test
was administered as soon as the program was completed.

The type of sequence had no significant effect on
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criterion test scores, time required to complete the criterion
test, time required to learn éhe material, or error score during
learning.

Levin and Baker (1963) investigated the effect of
sequence on retention and transfer. Thirty-six second-grade
pupils (13 boys and 23 “girls) were matched and randomly divided
into two groups of 18 subjects each. Two forms of an 18@-item
self-instructional program on informal geometry were adminis-~
tered via teaching machines. This program contained five
parts-—-an introductory section intended to acquaint subjects
with the teaching machines, and four sections which covered the
subject matter: Dots, Lines, Angles, and Triangles. The section
on Angles was scrambled in the experimental version of the
program. In the course of 17 days for about 15 minutes a day,
the subjects were oriented, pretested, and taught to use the
teaching machines as a single group in a pretreatment phase
which covered the material on Dots and Lines. The group was then
divided into two parts on the basis of test scores in the pre-
treatment phase, matched subjects randomly assigned to one of
the two treatments, and the material on Angles was administered.
Subjects were then given the Triangles unit, followed by a post-
test.

There were no significant differences between the two
groups for program time or errors for either the pretreatment,
treatment, or ©posttest phases. There were also no significant

differences 1in retention and transfer. The data indicated a
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possibility of an IQ by Treatment interaction (which was not
significant) where brighter children did better on logical
sequence and lower IQ children did better on the scrambled
sequence. Low posttest scores for both groups indicate that the
program appears to have been relatively ineffective in teaching
the subject matter.

Hamilton (1964) hypothesized that logical sequence with

"specific" (explicitly planned for and directed in the instruc-
tional material) response mode would yield greater gains in
learning than logical sequence and "nonspecific" (general,

incidental to the learning task) response mode, while random
sequence would yield greater gains in learning with nonspecific
response mode than with specific response mode. It was further
hypothesized that, 1in general, specific response mode would
yield greater gains than random sequence, and that both logical
sequence and nonspecific response mode would yield shorter
training times.

Sixty-eight fifth- and sixth~grade students in three
separate classes were used as subjects, and three replications
of the study were made, one in each classroom. Students were
assigned randomly to one of four treatment groups, random

sequence and specific response, logical sequence and specific

response, random sequence and nonspecific response, and logical

sequence and nonspecific response. A 1@6-item program on the

relative time value of musical notes was presented in booklet

form. The random-sequence version of the program was obtained by
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taking the program as a whole unit with no subsections and
generating a different random sequence for each subject to be
given a random treatment. A pretest was given to all subjects,
followed immediately by the treatment, which was also immed-
iately followed by a posttest.

The random specific prdgram produced significantly less
gain in learning than either nonspecific program, but was not
significantly different in 1learning gain from the logical
specific program.

Payne, Krathwohl, and Gordon (1967) hypothesized that
scrambling would make the greatest difference for programs whose
items had a very high degree of logical interrelatedness. OCne
hundred thirty-four college sophomores in an Educational
Psychology course were randomly assigned to one of eight treat-
ment groups. Each group received a different combination of
logical (L) and randomly scrambled (S) versions of the same
three programs on "Percentile Norms," "Age and Grade Norms and
Z-scores," and "Validity and Correlation," where these programs
were judged to be low, medium, and high respectively in internal
dependence. The treatments given were thus 1logical-logical-
logical (LLL), scrambled-logical-logical (SLL), and similarly
SsL, SS8S, LSS, LLS, LSL, and SLS. The three parts of each treat-
ment contained 60, 59, and 45 frames respectively. Treatments
were administered using a question booklet and answer sheet,
followed by a criterion test of 56 items. Two weeks later a

retention criterion test of 5@ items was given.
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No significant differences were found between criterion
test scores or retention criterion test scores for any combina-
tion of treatments.

Brown (197@) hypothesized that the effect of sequence
depends on how complex the subject matter is, and how closely it
is internally connected. Using 67 tenth~ and eleventh-grade
trigonometry students as subjects, random assignment was madg to

a logical sequence condition, a scrambled sequence condition, or

to a control group. There were 22, 22, and 23 subjects respec-
tively in each of these groups. A Number Series program (Gagne
& Brown, 1961) consisting of 131 frames on 5 by 9 inch cards was
the basis for the treatments. This program had been previously
shown to possess frame dependency. The first 89 frames of the
program were introductory. This was followed by two transition
frames and a 4@-frame "gquided discovery" sequence. For the scram-
bled sequence condition, the cards were scrambled differently
for each subject by using a random number table. Subjects in the
two sequence groups worked on the program two consecutive days
for about 5¢ minutes each day. One card at a time was presented
to the subject and completed before going on to the next card.
The control group received the posttest only. They did not use
the program at all. All the subjects were given the posttest on
the third day.

Sequence conditions and IQ were independent wvariables.
Dependent variables were training time (time to complete the

program), error rate, achievement scores (for tasks during
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instruction and for criterion tasks) and an attitude measure.
Training time for the logical group was significantly less than
for the scrambled group. The logical group also made signifi-
cantly fewer errors than did the scrambled group. Both 1logical
and scrambled groups performed satisfactorily on the tasks
presented during instruction, but only the logical gron did
satisfactorily on the criterion tasks. For subjects above the
median IQ, sequence made no difference in performance on tasks
presented during instruction (on-route tasks), but scrambled
sequence did adversely affect the on-route performance of lower-
IQ subjects. The attitude measure revealed no differences in the
logical or scrambled subjects' opinions of how difficult or how
interesting the material was.

Niedermeyer, Brown, and Sulzen (1969) hypothesized that
logical sequence would yield higher achievement scores, lower
error rate, and shorter instructional time than either scrambled
sequence or reverse-order sequence. Sixty-four ninth-grade
students in two junior high school algebra classes were randomly

assigned to four groups, logical, scrambled, reverse order, and

a control group, with 16 subjects in each group. They used a

modified version of the Gagne and Brown (1961) Number Series
program, consisting of 110 frames on 5 by 9 inch cards with the
answers on the backs of the cards. There were 61 introductory
frames, nine transition frames, and 40 guided discovery frames.
A different scrambled sequence was generated for each member of

the scrambled group by using a table of random numbers. The
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reverse order sequence was generated by simply reversing the
logical sequence of cards. The control group received the post-
test only, but no instruction at all.

Dependent variables were time to complete the program,
error rate, achievement score for the introductory part of the
program, posttest score, and an attitude measure. Error rate was
significantly lower for the logical group, but there was no
significant difference in training time between the logical,
scrambled, and reverse groups. None of the three treatments
yielded significantly better achievement, though all three were
significantly better than the control group. No significant
interaction was shown between IQ and treatment.

Tobias (1973c) also investigated random compared to
logical item sequence. A 1l43-frame program on the diagnosis of
heart disease was given to 117 undergraduates in two sessions.
The program was made up of two parts. The first part contained
"familiar" information on the subject; the second part contained
"unfamiliar" technical material. Half of .the subjects were
randomly assigned to a group receiving program items which were
randomly scrambled. An anxiety scale pretest was administered
and a shorter version of the same test administered during the
program and again during the achievement posttest. For unfamiliar
content, randomizing frame sequence lowered achievement scores
significantly. For familiar material, randomizing frame sequence

yielded no significant difference in achievement from logical



42

sequence. No significant anxiety-treatment interaction was
found.

Tobias and Duchastel (1973) studied the effect of a
statement of behavioral obﬁectives and of 1logical or random
sequence on achievement. One hundred seventeen psychology stu-
dents were randomly assigned to four groups. Two groups were

given a logical sequence version of an 8#-frame computer-

presented program derived from a program previously developed by
Tobias (note 16). One of these two groups was also given a 1list
of 25 objectives for the instruction, as well as directions on
how to use these objectives. The other two groups received a

random sequence version of the program, with one of these groups

also receiving the additional materials and directions on
objectives. An anxiety test was administered to all the subjects
before the program was begun., Early in the execution of the
program, the objectives groups were reminded of how the objec-
tives were to be used. Halfway through the instruction, another
anxiety scale was administered.

No significant difference in achievement was found
between the groups which received the statement of objectives
and those which did not. The logical sequence groups achieved
significantly higher posttest scores than the random sequence
groups. No significant interaction was found between type of
sequence and the use of objectives. There were no significant
effects for time. The random sequence group made significantly

more errors on the program than did the logical group. Further,
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as test anxiety increased, the number of errors increased.
Summary. The importance of logical or scrambled sequence
depends on the degree to which instructional items in a sequence
are dependent on each other (i.e., the degree to which one item
covers material necessary for understanding the items which
follow it). If there is 1little dependence between items, then
the sequence in which they are presented will make little dif-
ference in learners' achievement. All three experimental treat-
ments used by Niedermeyer, et al. (1969) taught something, and
they all apparently taught it equally well. The fact that the

reverse sequence treatment yielded achievement as high as the

logical sequence indicates that the items in the program were not
highly dependent on each other.

One can intuitively expect that the more a learner knows
about the subject matter, the less pronounced will be the effect
of item sequence on his or her achievement since the learner's
independent prior knowledge of the subject matter will tend to
decrease the effects of item dependency. The studies by Roe, et
al. (1962) and Payne, et al. (1967) involved both some possible
prior knowledge and an unknown amount of internal dependency.The
superiority of the "logical" sequence to the "scrambled"
sequence in Roe's (1962) study, for instance, would indicate
that the terminology was new to the subjects and that the
sequence of its presentation was important. Once the new ter-
minology and notation were associated with previously learned

concepts however, it appears that the old concepts were easily
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brought to bear on a whole new range of problems.

Brown (197@), in contrast, used a program whose frame
dependency had previously been empirically established and his
findings supported the hypothesis that sequence made a differ-
ence in achievement. Brown's (1978) findings can be interpreted
to indicate that when the learner has no prior familiarity with
highly frame-dependent subject matter, the way that subject
matter is presented apparently determines to a much greater
extent how it will be learned. This is consistent with Tobias's
(1973b) findings that when subjects were familiar with the sub-
ject matter, different sequences of presentation yielded no
difference in achievement, but that when the subject matter was
unfamiliar, sequence made a significant difference in achieve-

ment.

Branching in Learner-Controlled Instruction (LCI)

System (or program) control pf branching decisions is
implicit in most instruction. This implies that the decision-
making capacity built into the instructional material or pro-
vided by a teacher has most 1influence on what is learned. This
is of course probably never quite the case, since the learner
can always make decisions independently of the instructional
treatment. When do these decisions by the learner make a sig-
nificant difference in 1learning? What (and when) do learners
contribute to adaptation? Research on LCI is addressed to these

questions.
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Definition of Learner Control

Learner control, as the name implies, permits the

learner to make decisions about some aspect of the instruction

being presented. The content of instruction, its sequence, its
pacing, or the medium used may be subject to learner decisions.
The instructional variables subject to learner control are of
course assumed to actually make a difference in learning the
subject matter. Possible interactions between individuals'
attributes and those instructional variables must also be taken
into account in measuring their effect on learning.

The concept of 1learner control originated with the
findings of Newman (1957), Mager (196l1), and Mager and McCann
(1961), who found that 1learners who could choose the mode and
sequencing of their own insfruction learned more and faster than
learners who were given a structured, completely-defined fixed
course of instruction. Most of the significant findings in the
area of learner-controlled instruction are summarized in Judd,
0'Neill, and Spelt (1974a, 1974b). Further relevant .concepts,
issues, and applications in the area have been explored by
Lahey, Crawford, and Hurlock(1976), Fredericks (note 4), Mayer
(note 8), Milner (note 9), O'Neal (note 11), and Treffinger and

Davis (note 28).

Representative LCI Studies

Judd, O'Neill and Spelt (1974a,b) investigated the

effect of learner control on achievement and anxiety. One
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hundred sixty-two undergraduate psychology and statistics stu-

dents were divided into a treatment absent group, a treatment

present group, a learner-control with limited instructions group,

and a learner—-control with extended instructions group. The

treatment in this study was a set of mnemonics for identifying
edible plants.

Each group was given a task-specific memory test, a
locus of control scale, and an achievement-via-independence
questionnaire, then given a two-hour computer-based program on
the identification of edible plants, based on one of the four
treatments. This program was administered in two segments: First
an Anxiety Scale; then Segment One (which covered five plants)
followed by another administration of the Anxiety Scale. Segment
Two was then given, followed by the Anxiety Scale once more, and
a Post-Instructional Interview. The use of mnemonics was found
not to be generally facilitating. Learner-controlled access to
mnemonics did not facilitate achievement, and learner control
did not lessen anxiety.

Mayer (1976) hypothesized that pretraining with a con-
crete model and the use of learner control would result in
acquisition of a qualitatively different learning-set involving
emphasis on structure as contrasted to procedures, and that item
sequence would yield differences for long, sequence-dependent
material but not for short sequences of items. Eighty college
undergraduates were randomly assigned to eight groups, based on

a model or no model condition using a concrete model of a com-
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puter, a logical or scrambled condition, and an LCI or No-LCI

condition. The model for pretraining was a 3 X 2-foot board
representation of a computer, accompanied by an explanation of
its functioning. A 26-frame text on index cards containing
definitions and examples of seven kinds of FORTRAN statements
was adﬁinistered to each group using the appropriate treatment,
followed by an 18-card deck of test items from which questions
were generated. All subjects received the same test.

While subjects who were pretrained achieved signifi-
cantly better than those who were not, sequence made no sig-
nificant difference in achievement. An interaction was also
found where learner control and pretraining facilitated transfer
of information to new situations, while the no-learner-control
and no-pretraining treatments facilitated subjects' application
of the information to problems which were similar to the exam-

ples given in the treatment.

Summary of LCI Research

Learner control of instruction has been hypothesized to
yield more thorough 1learning of subject matter in a shorter
time, and to yield more self-directed students with more
positive attitudes toward the instruction (Mager, 1961; Mager
& McCann, 1961). The actual £findings have not ‘consistently
supported these hypotheses, however, because the learners'’
attributes which make those results possible have apparently not

always been present. The subjects used in the first studies in
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this area (Mager, 1961; Mager & McCann, 1961) were mature,
highly motivated students with a relatively sophisticated back-
ground in the subject area. While Campbell and Chapman (1967)
and Davis (1971) also observed similar results with grade school
and college level subjects, non-significant findings by Barnes
(note 1), Fry (note 5), Judd, Bunderson, and Bessent (note 7),
and Olivier (note 14) lead to the conclusion that while 1learner
control is generally perceived in a positive way, significant
improvements in achievement have only been observed when rela-
tively informed or sophisticated, highly motivated learners are
involved. Grubb's (1969) findings that the use of a "map" with
learner control so as to enable learners to relate the parts of
a subject area to one another yielded higher achievement also
confirms that learners' increased prior knowledge of the subject
area makes learner control more effective.

Learner control of instructional decisions has been
shown to be effective when the variables under learner control
actually can have a significant effect on learning, when the
learner expects to make instructional decisions, and has suffi-

cient information or prior knowledge on which to base decisions.

Prior Familiarity as an Experimental Variable

We intuitively expect that a learner's prior knowledge
of subject matter should affect his performance during the
course of instruction, as well as his achievement on criterion

test items so that the more familiar he is with the subject
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matter, the better he should be able to perform. Prior famili-
arity with the subject matter can be conveniently operationally
defined for a specific body of subject matter in terms of
achievement pretest scores.

Tobias (1969) investigated prior familiarity in con-
junction with <creativity and response mode. One hundred volun-
teers from undergraduate Educational Psychology classes (66
females and 34 males) were divided into a high creativity and a

low creativity group and were administered either a constructed

response version or a reading version of a program on heart
disease (Tobias, note 14). Both versions of the program had a
familiar and a technical (unfamiliar) part, with the unfamiliar
technical part of both versions containing a verbal and a pic-
torial part. Subjects were pretested, given one of the treat-
ments, then administered a posttest as soon as the program was
completed.

The high creativity group did significantly better than
the low creativity group for both response modes. Constructing
responses yielded significantly higher achievement than the
reading response for the technical material. No significant
difference in achievement was found between response modes,
however, for the familiar materials.

Tobias and Abramson (1271) in the study previously
described found that for unfamiliar content, high facilitating
anxiety yielded higher achievement, as did stress in combination

with constructed responding. For familiar content, however,
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stress and debilitating anxiety yielded higher achievement.

Tobias (1973b), in comparing scrambled and logical se-
quence in the study previously mentioned, found that scrambling
made a difference for unfamiliar, but not for familiar, instruc-
tional content.

Abramson and Kagen (1975) administered a program on the
diagnosis of heart disease to 68 graduate psychology students
(390 males and 3¢ females). The program, consisting of 89 frames
containing technical verbal and pictorial information, was
developed by Tobias (note 14). This technical information was
also prepared in a reading version which required no overt
responses from the subjects. Material in the form of a list of
ten technical terms and five EKG tracings was also prepared to
pre-familiarize subjects with the technical content of the
instruction., Half of the subjects were randomly assigned to a
"pre—familiarization" group, and half to a “nonfamiliarization"
group. Each of these groups was in turn randomly subdivided into
a "constructed response" and a "reading" group. Pre-familiariza-
tion consisted of subjects' copying the 1list of technical terms
twice and memorizing it, then reproducing it from memory. Sub-
jects were then asked to match two groups of five tracings, and
to draw a copy of each tracing to complete the pre-familiariza-
tion. Each presentation of the program or reading material was
immediately followed by a posttest. The same posttest was ad-
ministered again about a week later.

None of the factors of response mode, prior familiarity,
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and sex yielded consistently significant differences in posttest
scores. The males did significantly better on the posttest tra-
cing score, while the constructed response and prefamiliarization
groups scored significantly higher on the delayed posttest tra-
cing scores. There was a significant interaction between response
mode and familiarization, with pre—familiarization yielding high-
er tracing posttest scores for the reading group, but Ilower
scores for the constructed response group, which had higher
scores for the nonfamiliarization condition. A significant res-
ponse mode by familiarization by sex interaction was also found.
For the males, pre-familiarization yielded high achievement for
the reading group and lower achievement for constructed respon-
ses, For the females, an ordinal interaction resulted, with con-
structed responses giving higher scores for both prefamiliariza-
tion and nonfamiliarization, and an increase in achievement score
for constructed responses with prefamiliarization.

Tobias and Ingber (note 18) hypothesized that as
students' prior achievement increased, they would need less
instructional support to achieve at the same level. One hundred
four parochial school students (52 females and 52 males, where
47 were from a Catholic parochial school and 57 were from a
Jewish parochial school) were given a 37-frame linear program
dealing with Jewish ritual. A constructed response version of
the program was presented in booklet form, three items to a page
with the presentation on the left and feedback for responses on

the right of each frame, where the feedback items were covered
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by a paper tab. A reading version of the program was created by
filling in the responses in each frame. A pretest requiring con-
structed responses was administered, followed by the program,
then a posttest identical to the pretest, and an attitude scale.

The constructed response treatment yielded significantly
higher achievement than the reading treatment for both high and
low pretest scores. As predicted, a significant interaction was
found between response mode and pretest score. While a higher
level of instructional support yielded consistently higher
achievement, as learners' prior familiarity increased achieve-
ment also increased so that the level of instructional support
made less difference.

Tobias and Litwak (note 19) further explored the inter-
action between prior familiarity and instructional support.
Seventy-seven Catholic and 64 Jewish parochial elementary stu-
dents were given a constructed response version, a reading
version, or a text version of the program wused by Tobias and
Ingber (note 18). A pretest administered one week before the
program was given, a posttest was given immediately after the
instruction, and a delayed posttest was administered one month
later.

For no prior familiarity, constructed responding yielded
the highest achievement. For prior familiarity with low pretest

score, reading yielded the best achievement, though as pretest
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score increased the differences in achievement between response
modes became non-significant.

Ross, Rakow, Bush and Cervetti (Note 12) investigated
adaptation and prior familiarity in self-managed learning using
195 undergraduate educational psychology students in a PSI (Per-
sonalized System of Instruction--Keller Plan) course dealing &ith
mathematical rules. Subjects were given a pretest and rule
prescriptions for individual instruction were then formulated.
The instruction for each rule in turn was administered, followed
by a survey questionnaire to minimize short-term recall; finally
a posttest was administered. For each rule, a booklet was pro-
vided corresponding to the specified rule prescription which
contained a study section, a problem-solving section, and an
immediate short posttest.

Rule example prescriptions were either Standard,
Adaptive, or Mismatch. Standard treatments used five examples
for each rule, while Adaptive treatments used one less example
for each pretest score point above the mean and one more example
for each pretest score point below the mean; and the Mismatch
treatment did the reverse. Incentives (point value associated
.with each rule to be learned) were also Standard, Adaptive, or
Mismatch.

With pretest score as an indicator of prior achievement,
the Adaptive Examples treatment (more instructional support) gave
higher posttest achievement with less difference between prior

achievement levels than did either the Standard or Mismatch
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treatments., Mismatch interacted with Adaptive treatment so that
there was 1little difference between the two for high prior
achievement, but low prior achievers performed even more poorly
with the Mismatch treatment. For instructional time, Adaptive
Examples took less time than Standard Examples, and also inter-
acted with Standard and Mismatch so that while those treatments
had little difference in time Adaptive Examples took more time
for low prior achievement and less time for high prior achieve-
ment. Effectiveness ratio (posttest score divided by
instructional time) was higher for Adaptive Examples than for
Standard Examples and Mismatch, except for the lowest level of
prior achievement where Mismatch was highest. These findings
further support the conceptualization that the lower the level of
prior achievement, the more instructional support is needed to
achieve at any given level while high levels of prior achievement
require less instructional support.

Deutsch and Tobias (note 3) investigated the effects of
prior achievement, anxiety, and instructional method. One hun-
dred twelve educational psychology students in five classes were
shown four videotape modules dealing with individualized instruc-
tion. Two of the classes viewed the modules on individually
controlled equipment and were instructed to rewind the tape
whenever they felt it was necessary to go back over the material.
The other three classes viewed the modules as a class group, with

no provision for rewinding the tapes. Before the first module, a
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Test Anxiety Scale and a Worry-Emotionality scale were adminis-
tered, followed by a pretest on the material to be covered.
After the fourth module was viewed, the Worry-Emotionality scale
was administered again, followed by a posttest. Those subjects
who viewed the modules independently with the capability for
individual backup of the tapes had significantly higher posttest
scores than those who viewed the modules as part of a class
group. A significant interaction was also found between treat-
ment and test anxiety, and between treatment and posttest scores.

Instructional support in the form of the capability for
rewinding the tapes made less difference for high prior famili-
arity students than when students had less prior familiarity with
the material. Anxiety detracted most from students' performance
when they viewed the modules in a group and could not rewind the
tapes. For the independent viewing treatment there was little
difference between high and low anxiety levels, and for low
anxiety levels there was little difference between independent
and group treatments.,

Pascarella (1978) investigated the effect of prior
familiarity and instructional method on achievement using 248
undergraduates in the first semester of an introductory calculus
course., Sixty students took a PSI (Keller Plan) version of the
course (high instructional support), while 188 students took a
conventional lecture version (low instructional support). The
high support treatment was self-paced, provided detailed study

guides for each wunit, provided tutorial sessions for
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individualized help and testing, provided optional 1lecture and
problem solving sessions, and required mastery of each unit
(demonstrated by passing a unit test) before going on to the
next. Students took the unit tests whenever they thought they
were able to pass the unit test. If a unit was not mastered on
the first attempt, remedial work was provided and alternate forms
of the unit test were given until mastery was achieved. The low
support treatment provided three hours a week of lecture and
problem solving sessions. Before either treatment, students were
given a mathematics placement examination to determine level of
prior mathematics preparation, and both groups were given the
same end-of-semester examination.

Significant effects were found for level of prior mathe-
matics preparation and for ievel of instructional support, and a
significant interaction was found such that for lower levels of
prior mathematics preparation high support yielded higher
achievement than low support while for higher levels of prior
preparation there were no significant differences in achievement
between treatments.

Replication of the study using the same treatments, with
53 students taking the PSI course and 57 students taking the
lecture course, yielded essentially the same results. These
findings provide further empirical evidence of an interaction

between prior achievement and level of instructional support.
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General Summary of Findings

Cronbach's (1957,1975) work, the conceptual explorations
of Bracht (197@), Salomon (1972), and Tobias (1976); and empiri-
cal work such as Ott's (Ott & Macklin,1975), Salomon's (1974),
and Trown and Leith's (1975) studies have established that no
single treatment 1is 1likely to work uniformly well for all
learners in a real-life classroom setting. The most fruitful
generalizations for adaptive instruction will thus usually be

expressed in terms of interactions between learners' attributes

and type of treatment.
In the studies considered here, the learner attribute of

prior familiarity has interacted consistently with type of treat-

ment. The data consistently show that when a learner has little
prior familiarity with the subject matter, type of treatment
significantly influences 1level of achievement. As level of prior
familiarity increases, the 1level of instructional support
(adaptation added to the instruction) ‘resulting from type of
treatment has less influence on achievement. The findings of the
studies by Silberman et al (1961) and Roe (1962) as well as the
data of Coulson, et al (1962) and the findings of the other
branching studies can be reconclled in terms of this interaction
since none of these studies took learners' prior familiarity
into account. Re-examination of the findings of these studies
shows that the seemingly contradictory non-significant results
have been found where subjects most likely had a high level of

prior familiarity with the subject matter.
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The studies by Tobias (1969,1973b,c), Brown (1978),
Tobias and Ingber (note 18) and Abramson and Kagen (1975) show
that prior familiarity interacts with several treatment
variables. One interesting possibility for further investigation
is the concept of learner control, which allows us to take com-
plex multidimensional interactions between several learner attri-
butes and types of treatment and deal with them operationally in
terms of decisions made by individual learners. Learner control
is of course basically a branching strategy, and can be descri-
bed in terms of the decision-making paradigm and the three basic
constructs (linear, repetition, and alternatives) described
earlier. Learner-controlled branching is a quite sophisticated
form of instructional support (i.e., adaptation which facili-
tates learning). The present interest in this form of branching
lies in the way it also interacts with learners' prior famili-
arity with subject matter.

Instructional support is adaptation which is added on to

instruction. It represents something extra which is done to

facilitate 1learning. Conceptually, however, forward skipping
means that less of an instructional presentation will be used,
because the support implied is not needed by the learner. While
forward skipping is certainly a valid means of adaptation, it
actually implies a reduction of unnecessary instructional sup-
port. The "full" or non-branching version of the same instruc-
tion embodies the maximum poséible instructional support. One

gains adaptation but not instructional support by using a forward
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skipping strategy. Greater prior familiarity implies 1less in-
structional support is needed, which in turn implies more for-
ward skipping will be used.

Branching in the form of forward skipping is a simple
and readily implemented form of adaptation which can be applied
to most subject matter presentations. Forward skipping should be
appropriate when learners already know parts of the subject
matter to be presented and thus do not need to cover material
already familiar to them (i.e., do not need as much instruction-
al support as learners who know nothing at all about the subject
matter). A presentation with no skipping, in contrast, should
yield the same learning but should take 1longer, with perhaps
more frustration due to redundancy or "wasted time" for learners
who are already familiar with the material. The research outlined
here was intended to explore the possible interaction between a

forward skipping branching treatment and learners' prior famili-

arity with the subject matter.
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CHAPTER III
RESEARCH DESIGN

The variables manipulated were (a) prefamiliarization or
nonprefamiiiarization, and (b) type of treatment-- branching,
linear or yoked. Posttest score, time to complete the instruc-
tion, error rate, and attitude toward the instruction were depen-
dent variables.

Two levels of prior familiarity, prefamiliarized and not

prefamiliarized, were used. Prefamiliarization was separate from

the instructional CAI treatments.
Three types of treatment were administered, either a

forward skipping treatment, a linear treatment with no skipping

at all, or a yoked treatment where the sequence of items for each
subject was the same as the sequence chosen by a forward skipping

subject with whom each yoked subject was randomly paired.

Hypotheses
Level of prior familiarity will interact with sequence
so that:

Posttest achievement. For students who are prefamiliar-

ized, linear treatment scores will be lower than branching treat-

ment scores, and yoked scores will be lowest. There will be no

significant difference between the three nonfamiliarized groups.
Errors. Students who are prefamiliarized will make

fewer program errors than those who were not prefamiliarized.
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Time. Students who are prefamiliarized will take less
time for the branching treatment than for the linear treatﬁent or
the yoked treatment. Students who are not prefamiliarized will
take the same time for linear, branching, and yoked treatments.

Attitude. For the linear treatment, subjects who are
prefamiliarized will have 1less positive attitudes toward the

instruction than those subjects who were not prefamiliarized.

Method

Three versions of a computer-assisted instruction
(CAI) program on RUNOFF, a computer-based text formatting pro-
gram, were given to three groups of subjects. One group used a
linear (no skipping) version of the instructional program, a
second group used a version of the program which permitted
forward skipping, and the third group was a yoked control for
the second group. One half of each group was prefamiliarized
on about half the subject matter covered in the lesson,
while the other half was not prefamiliarized. Posttest
achievement was conceptualized as made up of two components. One
component, reflecting the effect of prefamiliarization, corres-
ponded to the prefamiliarized commands which made up the subject
matter. The other component reflected the effect of the instruc-
tional treatment, and corresponded to the commands which were not
prefamiliarized. The posttest and an attitude dquestionnaire
were administered after the completion of the instructional

program.
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Subjects

The subjects were 120 aduit volunteers, 84 females
and 36 males, in six treatment groups of 20 persons each.
Of these, eighty-séven (62 females and 25 males) were
clerical and administrative employees of Digital Equipment

Corporation in Maynard, Massachusetts. Typical Jjob titles

included were secretary, librarian, administrative assistant,
order entry clerk, financial analyst, recruiter, writer,
employee relations representative, receptionist, and data

entry clerk. Subjects in administrative and clerical support
jobs were mostly sought because this was a large available
population with a widely varied background where it would be
most 1likely that a very 1large proportion of the population
had had no previous contact with the subject matter to be taught.
The remaining thirty-three subjects (22 females and 11 males)
were individually recruited, and were comparable in background,
range of education and experience to the rest. The distri-
bution of subjects by sex for the total group and for the indi-
vidually recruited subjects 1is shown 1in Table 1. Typical
occupations included administration or clerical work, under-
graduate student, and public school teaching. None of the
subjects knew the RUNOFF material ©presented in the instruc-
tional program beforehand. This was determined by interviewing
each subject before administering the treatment, by asking
about prior acquaintance with RUNOFF during the posttest, by

including an item dealing with prior knowledge of RUNOFF
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for Total Group and for Individually Recruited Subjects

Total
Group
Females
Prefamiliarized Group
Linear 16
Branching 19
Yoked 14
Group Total 40
Non-Prefamiliarized Group
Linear 16
Branching 13
Yoked 15
Group Total 44
Grand Total 84

Males

10

20

16

36

Individually
Recruited
Females Males
5 2
2 2
2 3
9 7
2 1
5 1
6 2
13 4
22 11
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in the attitude questionnaire, and by interviewing subjects

after the sessions.

Apparatus and Materials

Apparatus and materials consisted of the instructional
programs, the posttest, the prefamiliérization booklet, and the
attitude questionnaire.

Instructional Programs. The basic instructional pro-

gram consisted of 84 instructional items and 36 branch test
items. The subject matter covered 15 RUNOFF commands, plus
information on how commands were formatted and a general intro-
duction to the terminal keyboard. The commands included were:

1. PS (PAGE SIZE) for setting page size 1in lines
and columns.

2. RM (RIGHT MARGIN) for setting the right margin in
a specified column.

3. SP (SPACING) to set line spacing.

4. P (PARAGRAPH) to set paragraph indent and spacing in
columns and lines.

5. AP,NAP (AUTOPARAGRAPH, NOAUTOPARAGRAPH) to turn auto-
matic paragraph feature on éﬁé'éff.

4 6. C (CENTER) to center text.
7. T (TITLE) for setting titles.
8. S (SKIP) to skip lines.

9. Ls,LE,ELS (LIST, LIST ELEMENT, END LIST) to create

lists of items.
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l14. F,NF (FILL, NOFILL) to turn text Jjustification on
and off.

11. TS (TAB STOPS) for setting tab stops 1in speci-
fied columns.

The instructional items for each command were presented
together in a block. There were 12 such blocks, and each block
of similar items was preceded by three branch test items
dealing with the 'same material. For the forward skipping
version of the instruction, if any of the three branch test items
was answered incorrectly then the subject was skipped directly
into the block of instructional items, and was given all the
instructional items in that block. If all three branch test items
were answered correctly, then the block of instructional items
was skipped over and the next set of branch tests was presented.

For the linear version of the instruction, all the
branch tests were included in the presentation and no
skipping took place. All the branch tests were given whether or
not they were answered correctly, and all the instructional
items were always presented. None of the branch tests in any
version of the instruction contributed to subjects' scores.
Table 2 summarizes the distribution of items in the instructional

program for branch test items and instructional items for each



Table 2
Summary of Item Distributions

Branch Posttest
Command Tests Instruction Totalv Items
PREFAMILIARIZED
pPS 3 6 a 5
RM 3 6 9 4
SP 3 6 9 5
P 4 7 11 5
C 3 6 9 4
S 3 6 9 5
F 2 3 5 4
TS 3 5 8 5
Prefamiliarized
Total 24 45 69 37
UNFAMILIARIZED
Format 3 6 9 1
AP 1 4 5 5
NAP 1 2 3 3
T 3 6 o 3
LS 1 4 5 5
LE 1 19 11 9
ELS 1 4 5 5
NF 1 3 4 5
Keyboard 1 7/ 1 -
Unfamiliarized
Total 13 39 52 36
Grand

Total 37 84 121 73
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RUNOFF command. This distribution 1is shown 1in detail in
Appendix A.

The items in the instructional program were created
using the GNOSIS author language on a PDP-1# computer. GNOSIS
uses a script containing the text to be presented and a set of
keywords which identify segments of text, questions to be pre-
sented, correct answers to be checked, and possible wrong answers
or missing text. The basic instructional presentation was
created using the GNOSIS script in Appendix B. The 1linear
instructional presentation dialogue is shown in Appendix C.
Items were presented the same way for the linear, forward skip-
ping, and yoked instruction. The only difference between
instructional ©presentations was in the absence of items which
were skipped in some versions of the instruction.

Instructional question items contained text which
always required a response from the subject. 1If this response
matched one of the possible RIGHT answers supplied in the
script, an appropriate feedback message such as "Correct" or
"That's right" was automatically supplied and the next item was
presented. If no match was made with a RIGHT answer or if a
WRONG answer was matched, the system automatically provided
a message such as, "wrong," or "that wasn't correct” and the
item was presented again. If some part of the text was
specifically lacking a message was displayed and the item was
presented again. If nothing was lacking and no RIGHT answer

was matched after three tries, then the subject was given the
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correct answer, which was taken from the first RIGHT answer
provided in the script. If a RIGHT answer was eventually
matched after an initial incorrect try, a message such as,
"you're doing better" or "you can do it, now" was provided and
the next item was presented.

GNOSIS contains a facility for recording  WRONG
answers, recording answers lacking any required text and for
recording a summary of the total number of items presented,
number correctly answered, and the number of first rights in a
scoring file. This scoring file was retrieved at the end of each
session.

Average execution time for the linear wversion of the
program was one hour and ten minutes. The forward skipping
version took 55 minutes.

Posttest. The posttest gontained two items on prior
use of terminals and prior acquaintance with RUNOFF, followed by
60 items dealing with the RUNOFF commands “presented in the
instructional program. Of the 60 posttest items given, 52 items
required only one command for a correct response. FEach of these
items was worth one score point. The other eight posttest
items required two or more commands on one line for a correct
response, and these 1items were worth a total of 21 points. The
entire posttest was worth a maximum of 73 score points. The
distribution of subject content and score values across
posttest items is summarized in Table 1 and is shown in detail in
Appendix A,

The posttest script 1is shown in Appendix D. The same
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version of the posttest was used for all subjects. Posttest
items were presented to subjects in all groups in the same
sequence. All feedback messages which could be eliminated from
the posttest were done away with, and each posttest item was
presented only once. Incorrect answers yielded the response, "The
program did not understand your answer," and the next item was
presented. Correct answers to posttest items produced no feed-
back at all. The posttest dialogue is shown in Appendix E. The
posttest took an average of thirty minutes to complete.

Prefamiliarization Booklet, The Prefamiliarization

Booklet is shown in Appendix F. The booklet consisted of a
ten-page workbook containing an explanation, examples, and a
workbook page each for the P, TS, S, PS, 8Sp, C, RM, and
F commands, plus directions for completing the workbook. Each
command was given a double-page presentation where the left-hand
page included a 1large display of the abbreviated command, an
explanation of the meaning and the format of the command,

and three examples of how the command was used. Each right-hand

page contained three paper-and-pencil workbook questions
based on the information shown on the left-hand page. The
number and distribution of instructional items and

posttest items prefamiliarized 1is summarized in Table 1 and a
detailed breakdown is given 1in Appendix A.

Attitude Questionnaire. The Attitude Questionnaire con-

sisted of 21 items using a four-point Likert scale plus one
item intended to check on subjects' prior acquaintance with

RUNOFF. Three of the attitude items were dropped from the
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analysis in the pilot study, so that only 18 items were used in
the analysis although a total of 22 items was still administered.
Items were answered on a four-point scale ranging from (1)

Strongly Agree, which indicated the most positive attitude,

through (2) Mildly Agree and (3) Mildly Disagree to (4)
Strongly Disagree, which indicated the most negative
attitude. The distribution of questionnaire items and the

actual questionnaire are shown in Appendix G. The questionnaire
was administered 1in a paper-and-pencil form and the results
transcribed to a computer file for analysis.

Collection of counts and timings. For each subject, a

scoring file was created for the instructional presentation,
another scoring file was created for the posttest, and the atti-
tude questionnaire items were collected and transcribed to a

computer file. These data were collected in a data matrix file.

Yoked Treatment

A yoked treatment was used in addition to the 1linear
and forward-skipping treatments. Members of the yoked group
were randomly paired with members of the forward-skipping group,
and a yoked treatment was created by using the scoring file
from each forward-skipping presentation to determine the
sequence and content of & corresponding yoked presentation.
Yoked items were presented linearly, with no skipping possible.
Yoking was accomplished only in terms of item sequence;
branch test items still did not contribute to subjects' scores,

and the number of times an instructional item was repeated
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depended on whether it was answered correctly or not.

What was the rationale for yoked groups? Since each
member of the yoked control group used an item sequence which
presumably was ideally adapted only for the individual who
created that sequence originally, the yoked group was not
expected to score as well as the original individuals in the
forward skipping group. The yoked group was thus expected
to reflect differences in achievement, time, or attitude due to
non-adaptive branching.

Yoked sequences were created using a program which
assembled a new GNOSIS script for each yoked treatment. This
program read each scoring file from a forward skipping
treatment and retrieved the sequence of items actually taken by
that subject. Each item taken in the actual forward skipping
sequence was then copied from the original 1linear script
into a new yoked script. This yoked script was then used with the
GNOSIS translator to generate a linear instructional program
with the same item sequence as that taken by the forward—skipping
individual. For the yoked version of the instruction, only
those branch tests taken by the forward skipping member of the
yoked pair were given to the yoked subject. Yoked subjects'
answers to Dbranch tests had no effect on which items they were
presented, since this was determined by what the forward skipping

subject had already taken.

Procedure

Subjects were given each treatment individually, and
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the checklist of procedures shown in Appendix H was used to
ensure consistent treatment of subjects. The Consent Form
shown 1in Appendix H was read and signed by each subject.

Assignment of subjects to treatments. As they

became available, individuals were randomly assigned to a
linear, forward-skipping, or yoked treatment and a prefamiliar-
ized group or non-prefamiliarized group by using the following
procedure:

l. Assign the individual to either a prefamiliar-
ization (heads) or non-prefamiliarization (tails) treatment by
tossing a coin.

2. Assign to either a linear (heads) or Dbranching
(tails) treament by tossing a coin. If the decision is for a
linear treatment in the previous step, then the next two sub-
jects available must be assigned to the skipping and yoked
treatments in that order, because the skipping sequence must be
available before a yoked path can be created.

3. If the forward-skipping treatment is indicated in
step 2, then either a linear (heads) or a yoked (tails)
treatment is assigned to the next available subject on the
basis of another coin toss.

4. If a group fills up, (i.e., has 2¢ members) .then
skip the coin toss for assignment to that group. When only
one group remains to be filled, put all the remaining subjects
into that group.

Information sheet. The information sheet shown in

Appendix H was given to each subject at the beginning of the
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treatment, and each subject was asked to read it and save it.
This information sheet contained all the general information
needed by each subject to function on the terminal, and also
contained the ID assigned to that subject. The instructional
programs and the posttest requested this ID from each
subject so ;s to set up the appropriate scoring file for
each session.

Prefamiliarization. For the subjects who were to

be prefamiliarized, the prefamiliarization booklet was then
issued, the directions for working with it described, and the
booklet completed as a paper-and-pencil workbook exercise.
There was no time limit for completing this booklet, and
subjects were not timed. Subjects were told to complete it
at their own pace, and were reminded that they would not have it
when they began work on the terminal. Directions for completing
the prefamiliarization are shown in Appendix F.

Terminal session. The terminal was set up (i.e., logged

in, display 1line width set, and upper case characters set)
and the appropriate program started for each subject. Once the
program began execution, the only monitoring done was to ensure
that the subjects' interaction with the program went on smoothly
with no mechanical or computer system failures. At the
end of the instructional program, each subject was automatically
logged off the computer system by the program.

Posttest session. This was conducted .in the same

way as the preceding terminal session. Once the terminal was

set up and the posttest started for each subject, there was again



74

no further monitoring except to ensure that everything ran
smoothly. At the end of the posttest, each subject was again

automatically logged off the system.

Attitude questionnaire. The Attitude Questionnaire

was administered as a paper-and-pencil exercise after the
completion of the posttest. There was no time limit for com-
pletion of the questionnaire. Directions for completing the
questionnaire are shown in Appendix G.

Scoring procedure. The instructional presentation and

the posttest were scored using a command facility on the computer
system which automatically invoked the scoring programs as each
subject completed the session on the terminal, and added the new
output to a data matrix file. Use of this system facility
made it possible to quickly and reliably run the scoring pro-

grams and retrieve data for analysis.
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CHAPTER 1V
RESULTS
Familiarization and type of instructional sequence were
independent variables. A 2 X 3 analysis of variance (2 levels of
familiarization by 3 levels of sequence) was used to analyze the

data.

Rationale for Dependent measures

The dependent measures were selected to provide tests of
the hypotheses regarding achievement, time, errors, and attitude;
to provide an assessment of the effectiveness of the prefamiliar-
ization; and to measure performance on the instructional program.
Total posttest score, posttest score for the subset of prefamili-
arized commands, posttest score for the subset of hon-prefamili-
arized commands, total time for the instructional program, effi-
ciency ratio, per cent of branch tests cprrect, and attitude
score were used to test the hypotheses. Number of script items
presented, total posttest score, and per cent of branch tests
correct were used to assess the effectiveness of the prefamili-
arization. Number of instructional trials and mastery level were

also used to assess performance on the instructional program.

Tests of the Hypotheses

The hypotheses pertaining to achievement, time, errors

and attitude were tested using the following measures:
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Total posttest score. The posttest consisted of 73

items, each with a score value of one point. The maximum pos-
sible posttest score was 73 points, which were distributed as
shown in Table 2. The means, SDs, and percentages correct for
total posttest score are shown in Table 2, A significant effect,
F(1,114)=10.839, p <.MP1 was found for familiarization, where
prefamiliarized groups had higher scores than non-prefamiliarized
groups (see Table 4). No effect was found for sequence and no
interaction was found. The hypothesized sequence by familiari-

zation interaction was not confirmed.



77

Table 3

Means, SDs and Percentages for Total Posttest Score

Mean std. Dev Percent
Prefamiliarized Group
Linear 53.90 12.64 74
Forward Skipping 49.30 16.49 68
Yoked 48.35 16,49 66
Group Total 50.52 15.25 69
Non-Prefamiliarized Group
Linear A0.30 16.84 55
Forward Skipping 37.9¢ 19.60 52
Yoked 45.1¢ 10.06 62
Group Total 41.19 16.63 56

Total 45.81 16.83 63



Main Effects
PREFAM

SEQUENCE

Interaction

PREFAM X SEQUENCE
Residual
Total

*p<. @01

Table 4

Analysis of Variance of

Total Posttest Score

Sum of

Squares

2660.208

295.417

594.617

27978.350

31528.592

Mean
daf Square
1 2660.208

2 147.708

2 297.308

114 245.424

119 264.946

10.839%

f.602

1.211

78
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Posttest score for prefamiliarized commands. The PAGE

SIZE, RIGHT MARGIN, SPACING, PARAGRAPH, CENTER, SKIP, FILL, and
TAB STOPS commands were prefamiliarized. These commands were
covered in 37 posttest items which were worth one point each.
The means, SDs, and percentages correct for the posttest scores
for this subset of commands are shown in Table 5. For this
subset of commands, posttest scores for the prefamiliarized
treatment were significantly higher than posttest scores for the
non-prefamiliarized treatment, F(1,114)=31.66, p<.@@l, and a
sequence by familiarization interaction was also found,
F(2,114)=3.07, p<.@5 (see Table 6) such that the non-prefamiliar-
ized linear and branching treatments yielded lower scores than
the non-prefamiliarized yoked treatment, but for the prefamili-

arized treatments the yoked treatment yielded the lowest score.
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Table 5
Means, SDs and Percentages for

Posttest Score for Prefamiliarized Commands

Mean Std. Dev Percent
Prefamiliarized Group
Linear 27.19 7.44 73
Forward Skipping 24,25 8.46 65
Yoked 22.60 8.38 61
Group Total 24.65 8.18 67
Non-Prefamiliarized Group
Linear 15.20 8.36 41
Forward Skipping 14.75 9.51 40
Yoked 19.30 5.29 52
Group Total 16.42 8.06 44

Total 20.53 9.08 ’ 55



Posttest Score for Prefamiliarized Commands

Main Effects
PREFAM

SEQUENCE

Interaction

PREFAM X SEQUENCE

Residual

Total

*p<. @5

**p<., 00l

Table 6

Sum of

Squares

2033.633

64.867

393.867
7323.500

9815.867

Analysis of Variance of

_Mean

af Square

1 2833.633

2 32.433

2 196.933

114 64.241
119 82.486 -

81

31.656%%*

%.505

3.066%
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Posttest score for non-prefamiliarized commands. The

subset of commands which were not prefamilia;ized included
AUTOPARAGRAPH, NOAUTOPARAGRAPH, TITLE, LIST, LIST ELEMENT, END
LIST, NO FILL, plus items on RUNOFF command format and the
terminal keyboard. These were covered in 36 posttest items which
were worth one point each. The means, SDs, and percentages
correct for this subset of posttest items are shown in Table 7.
For the subset of non-prefamiliarized commands, no significant
effects and no interaction were found (see Table 8).

Total posttest score and scores for the prefamiliarized
and non-prefamiliarized components of the total posttest score
are shown graphically in Figure 3 so as to clarify their rela-

tionship.
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Table 7
Means, SDs and Percentages

for Posttest Score for Non-prefamiliarized Commands

Mean Std. Dev Percent
Prefamiliarized Group
Linear . 26.80 6.99 ‘ 74
Forward Skipping 25.05 8.58 70
Yoked 25.75 8.93 72
Group Total 25.87 8.10 72
Non-Prefamiliarized Group
Linear 25.10 9.96 70
Forward Skipping 23.15 14.82 64
Yoked 25.80 5.94 72
Group Total ' 24.68 9.07 69

Total 25.28 8.59 70



Table 8

Analysis of Variance of

Posttest Score for Non-Prefamiliarized Commands

Main Effects
PREFAM

SEQUENCE

Interaction

PREFAM X SEQUENCE

Residual

Total

Sum of

Squares

42.008

83.459

23.017

8625.450

8773.925

af

114

119

Mean

Square

42.008

41.725

11.508

75.662

73.730

#.555

#.551

@.152

84
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Figure 3
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Total time. Total time for the instructional program was
determined by computing the time elapsed from the first question
in the program to the last answer. The means and SDs for total
time in minutes are shown in Table 9. A significant effect,
’ F(2,114)=4.99, p<.@l was found for sequence (see Table 10), where
the branching éreatments took less time than the 1linear
treatments. The effect for familiarization and the interaction
were not significant. A comparison of group means for sequence
treatments using Duncan's multiple-range test indicated that the
prefamiliarized forward-skipping group and the unfamiliarized
yoked group had significantly shorter times (p<.#1) than the

unfamiliarized linear group.



Means and SDs

Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Non-Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Total

Table 9

for Total Time in Minutes

Mean

69.36
55.00
6l.71

62.08

73.68
66.89
52.40

64.32

63.17

Std. Dev

26.82
15.82
24.48

23.24

24.05
19.47
12.86

21.62

22.19

87
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Table 1#
Analysis of Variance

of Total Time in Minutes

Sum of Mean
Squares df Square F
Main Effects
PREFAM 159.445 1 159.845 .355
SEQUENCE 4483.264 2 2241.632 4.996%
Interaction
PREFAM X SEQUENCE 231¢.146 2 1155.¢73 2.575
Residual 51145.333 114 448.643
Total 58097.789 119 488.217

*p<. @l
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Efficiency Ratio. The efficiency ratio was computed by

- dividing the posttest score by the total time taken during the
instructional program. Efficiency ratio can be used to compare
the effectiveness of instructional treatments in terms of the
number of posttest points yielded per minute of instructional
time. Means and SDs for efficiency ratio are shown in Table 11.
Efficiency ratios greater than 1.08@ are possible because this
ratio is not a percentage, but simply expresses points per period
of time. A significant effect, F(1,114) = 5.058, p < .#5 was
found for familiarization, Qhere the prefamiliarized mean was

higher than the unfamiliarized mean (see Table 12). No effect

was found for sequence, nor was an interaction found.



Table 11

Means and SDs for Efficiency Ratio

Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Non-Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Total

Mean

.92
1.00
.93

.95

.66
.68
.94

.76

.86

Std. Dev

g.48
#.53
.52

g.50

g.41
7.50
.40

6045

ﬂ.48

21



Main Effects
PREFAM

SEQUENCE

Interaction

PREFAM X SEQUENCE

Residual

Total

*p <.@5

Table 12
Analysis of Variance

of Efficiency Ratio

Sum of Mean
Squares df Square F
1.142 1 1.142 5.058%
.449 2 .225 #.995
.632 2 - .316 1.401

25.735 114 7.226

27.959 119 @.235
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Per cent of Branch Tests Correct. Branch tests con-

sisted of three test items taken at the beginning of each block
of instruction. TIf these items were all answered correctly, the
block of instruction was skipped. Per cent of branch tests cor-
rect was computed by dividing the number of branch tests correct
by the number of branch tests taken (see Table 13). A highly
significant effect, F(1,114)=262.08, p<.d1l was found for famili-
arization where prefamiliarized groups did better than
unfamiliarized groups (see Table 14) but not for sequence, and no

significant interaction was found.



Table 13
Means and SDs for Percent of Branch Tests Correct

on the instructional Program

Mean Std. Dev

Prefamiliarized Group

Linear 50.65 18.97

Forward Skipping 54.95 24.67

Yoked 52.85 129.81
Group Total 53.15 21.42
Non-Prefamiliarized Group

Linear 6.70 8.55

Forward Skipping 2.60 4.86

Yoked 6.55 14.31
Group Total 5.28 8.31

Total 29.22 28.82



Table 14

Analysis of Variance

of Percent of Branch Tests Correct

Main Effects
PREFAM

SEQUENCE

Interaction

PREFAM X SEQUENCE

Residual

Total

*p<. @l

Sum of

Squares

68736.533

58.217

357.617

29718.000

98870.366

Mean

aft Square

1l 68736.533

2 29.108

2 178.808
114 260.684

119 830.842

24

263.677*

112

.686
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Attitude Score,. The means and SDs for attitude score

are shown in Table 15. No significant effects were found for
either sequence or familiarization (see Table 16), and no sig-
nificant interaction was found. The data thus did not support
the hypothesis that a familiarization by sequence interaction

would be found.

Effectiveness of the Prefamiliarization

The effectiveness of the prefamiliarization procedure
was determined by comparing a number of indices for prefamil-
iarized and non-prefamiliarized groups.

Number of Script Items Presented. The prefamiliari-

zation procedure succeeded in acquainting subjects with parts of
the content to be learned. This can be seen from the finding
that the prefamiliarized forward skipping subjects were exposed
to only approximately 75 per cent of the content (see Table 17;
63.05/84=.75). The comparison between the prefamiliarized and
non-prefamiliarized groups was significant (with the non-prefam-
iliarized group taking more items) F(1,114) = 123.499, p<.@81, a
significant effect was also found for sequence, F(2,114) =
36.875, p<.@@l, and the interaction was also significant,

F(2,114) = 30.875, p<.@91 (see Table 18).



Table 15

Means and SDs for Attitude Score

Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Non-Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Total

Mean

29.25
29.60
32.00

30.28

32.35
30.45
30.95

31.25

36.77

Std. Dev

6.56
5.88
8.20

6.94

6.90
7.65
7.92

7.42

7.17

96



Main Effects
PREFAM

SEQUENCE

Interaction

PREFAM X SEQUENCE

Residual

Total

Table 16

Analysis of Variance

of Attitude Score

Sum of

Squares

28.033

42.117

86.317

5961.400

6117.467

af

114

119

Mean

Square

28.033

21.058

43.158

52.289

51.407

97

.536

403

.825



Means and SDs for Number of Script Items Presented

Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Non-Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Total

Table 17

Mean

84.00
63.05
63.05

7¢.03

84.09
84.00
84.00

84.00

77.02

Std. Dev

2.00
11.92
11.92

13.81

¢.00
.20
.00

0.980

11.99

98



Table 18
Analysis of Variance

of Number of Script Items Presented

Sum of _ Mean
Squares df Square F
Main Effects
PREFAM 5852.833 1 5852.033 123.499%*
SEQUENCE 2926.917 2 1463.908 30.875%
Interaction
PREFAM X SEQUENCE 2926.217 2 1463.008 30.875%*
Residual 5401.900 114 47.385
Total 17165.967 119 143.748

*p<. 001
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Total Posttest Score. The prefamiliarized group

achieved more on the posttest than the non-prefamiliarized groups
(see Table 3). Out of a total of 73 possible points, the
prefamiliarized group earned approximately 70 per cent (58.52/73)-
compared to 56 per cent (41.1¢ /73) for the other group. Table 4
indicates that the main effect for familiarization was signifi-
cant. |

Per cent EE Branch Tests Correct. Prefamiliarized

individuals made fewer errors on branch tests (see Table 14), so
that prefamiliarization was effective in yielding branching

during the instructional presentation.

Performance on the Instructional Program

Performance on the instructional program was further
examined using several additional measures.

Number of Instructional Trials. Number of instructional

trials was computed by counting each presentation of an instruc- .
tional item, included repeated presentations of items not
answered correctly. Means and SDs for number of instructional
trials are shown in Table 19. A significant effect, F(1,114) =
31.12, p<.9Pl was found for familiarization (see Table 20@) and a
significant effect, F(2,114)=7.74, p<.#0@l was found for sequence.
A significant sequence by familiarization interaction, F(2,114) =
4.96, p<.f1 was also found. Duncan's multiple-range test
indicates that the yoked prefamiliarized group took the fewest

instructional trials.



Means and SDs for Number of Instructional Trials

Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Non-Prefamiliarized Group
Linear
Forward Skipping
Yoked

Gfoup Total

Total

Table 19

Mean

104.95
83.10
79.95

89.33

169.85
114.30
101.60

148.58

98.96

Std. Dev

11.4¢
23.49
19.11

21.52

21.43
23.79
8.41

19.52

22.63

1al



Table 20

Analysis of Variance

of Number of Instructional Trials

Main Effects
PREFAM

SEQUENCE

Interaction

PREFAM X SEQUENCE

Residual

Total

*p <.01

**p <.001

Sum of

Squares

11116.875

5531.817

3544.85¢

40723.250

60916.792

Mean

daf Square

1 11116.875

2 2765.908

2 1772.425

114 357.221

119 511.906

192

31.120%%*

7.743%*

4.962%
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Mastery Level. Mastery level was computed by dividing

the number of instructional items answered correctly by the
number of script items presented (see Table 21). Since different
groups took different amounts of instruction, this measure
facilitated comparisons between groups because it could be
expressed as a ratio or percentage. No effecté were found for
sequence or familiarization (see Table 22) nor was an interaction

found.



Means and SDs for Mastery Level

Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Non-Prefamiliarized Group
Linear
Forward Skipping
Yoked

Group Total

Total

Table 21

Mean

.95
.93
.92

.93

.92
.92
.95

.93

.93

Std.Dev

.40
368
.246

.250

L] a69
372
.939

.763

- g56

104



Main Effects
PREFAM

SEQUENCE

Interaction

PREFAM X SEQUENCE

Residual

Total

Table 22
Analysis of Variance

of Mastery Level

Sum of Mean
Squares df Square
g.001 1 2.0801
@.0065 2 g.002
2.014 2 B.aa7
@.359 114 g.003
@.379 119 ?.003

3.210

#.792

2.208

195
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CHAPTER V

DISCUSSION

The major hypothesis of this study was of an interaction
between prefamiliarization and instructional sequence on achieve-
ment, time spent on the instructional program, and on attitude.

Prefamiliarized subjects who took the branching sequence
were expected to have a higher level of achievement by virtue of
the prefamiliarization. Those who took the linear sequence were
expected to do a little less well because of the redundancy or
unnecessary support provided. Yoked subjects were expected to do
somewhat less well also because the yoked sequence was not neces-
sarily fitted to their learning needs. On the other hand, sub-
jects who were not familiarized were all expected to achieve
about the same on the posttest regardless of the sequence they
were given, since they would not be able to answer the branch
tests correctly and thus would all have roughly the same exposure
to the entire instructional presentation.

The data indicate that the hypothesized interactions
were not obtained. Prefamiliarized subjects who took the linear
sequence did best, while those who took the forward skipping and
yoked sequences achieved equally, but not as well as the linear
group. The pattern of means for unfamiliarized subjects con-

formed to expectations except for the yoked group, who scored
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almost as well as the prefamiliarized branching subjects.

It was further hypothesized that prefamiliarized sub-
jects would make fewer program errors than those who were not fa-
miliarized. The data for error rate do not confirm this, since
no differences were found between groups for errors made during
the instructional program.

For the prefamiliarized subjects it was expected that
those who took the forward skipping sequence would take less time
since they would skip portions of the instruction. Unfamiliari-
zed subjects were expected to take about the same time to cover
the instruction no matter which sequence they received, since
they were not expected to do much skipping and most of them would
be taking essentially the same items. Those who took the linear
sequence would take more time because of the greater number of
items to be covered, while the yoked subjects were expected to
take more time because the yoked sequence would be more confusing
for them to follow. The interaction was not significant. The
data do show, however, that the expected pattern was confirmed
except for the unfamiliarized yoked group, who performed as well
as the prefamiliarized branching group.

It was also hypothesized that for the linear treatment,
familiarized subjects would have less positive attitudes toward
the instruction than would unfamiliarized subjects, because
familiarized subjects would be getting more support than neces-—
sary and they woulge become bored or inattentive. The data, how-
ever, indicate no significant difference between treatments, with

subjects' attitudes remaining consistently positive. Previous
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similar findings (Beane, 1965; Brown, 1978) suggest that this
outcome may be largely due to subjects' reaction to the novelty

of the computer-based instructional medium.

Learning in the Instructional Program

Though the rate of mastery was high in the instructional
program (93 per cent mastery, with no significant differences
between groups), the relatively low total posttest scores (the
mean score for the prefamiliarized group was 58.52 out of a
possible 73 points, or 69 per cent while the mean score for the
nonfamiliarized group was 41.18, or 56 per cent) show that not
much was retained by many of the learners. Ross, et al (note 12)
had a similar finding, where it seemed that "in the absence of
clear directives indicating 'how much' learning is required,
students might feel inclined to study only to the point at which
they believe that they can reach criterion on unit tests. A
successful performance on such immediate retention measures,
however, does not guarantee that the material has been well
learned" (p. 14). The mastery criteria in the instructional
program apparently did not provide all the exposure required for
those who needed it to ensure retention of the lesson material on
the posttest.

Total posttest achievement can be conceptualized in
terms of two components, corresponding to the scores for the
prefamiliarized and the non-prefamiliarized subsets of commands.
The first subset reflects the effect of prefamiliarization; the

second reflects the differentiation due to branching strategy
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employed. While the prefamiliarized subset reflected more close-
ly the interactions generally expected, the non-prefamiliarized
subset reflected no such differentiation at all.

Comparison of total posttest scores for familiarized and
unfamiliarized groups suggests that total posttest achievement
was possibly related to the amount of exposure subjects had to
the instructional materials, Duncan's multiple-range test for
total posttest score data indicated that the linear prefamiliari-
zed group, with the most e&posure to the material, also had the
highest total posttest scores (p <.#l). Subjects in this group
took every item in the instructional program, and were thus expo-
sed twice to the prefamiliarized commands, once 1in the
prefamiliarization and once more in the instructional program.
The branching and yoked prefamiliarized groups had the next
highest scores, though these were not significantly different
from the linear prefamiliarized group. The branching group was
only exposed to the material a second time if the branch tests
associated with that material were not answered correctly, and so
received about half of the prefamiliarized material two times.
The unfamiliarized groups had the least exposure to the subject
matter, and they had the lowest total posttest scores. This was
similar to Campbell's (1963) findings, where achievement also
corresponded closely to the amount of exposure subjects had to
the instructional material.

A possible reason for the non-significant findings might
have been subjects' prior acgquaintance with the lesson material.

Subjects' branching performance on the instructional program,
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however, confirmed the fact that no one had any prior
acquaintance with the lesson material. In every instance, those
subjects who were not familiarized with the material took all the
lesson 1items because none of the criterion tests for forward
skipping were met. While different groups received significantly
different amounts of instruction, program acquisition indices
indicate the same level of mastery for all groups.

As level of prior familiarity decreased, the level of
instructional support (i.e., the adaptation available in the in-
struction) was expected to have more influence on achievement.
Instead, as prior familiarity decreased the adaptive capability
of the program diminished to the point where all groups received
essentially the same instruction. The support available in the
program was insufficient for those subjects who were not pre-
familiarized on the content. As was the case in the Ross et al.
(note 12) study, retention was very high immediately following
instruction but final total posttest scores were much lower,
which indicates that although the immediate criteria for
instructional mastery were satisfied, the branching strategy did
not ensure that enough items were covered for the material to be
thoroughly assimilated. More opportunities for the assessment of
learning and thus for the differentiation of further 1learning
needs would have been warranted. This could have been carried
out in a number of ways, such as giving posttests for each
command covered, restating and reviewing thé objectives for each
command instead of just presenting them at the beginning of the

instructional program, or looping back for mastery on each



111

segment of instruction covering a different command. As a
further means of promoting retention of the subject matter,
positive feedback should have been provided to reinforce correct
responses in the instructional program. 1In view of the relative
uniformity of the instructional presentation in this study,
differences on the dependent variables could, obviously, not be

expected.

Differentiation of Instructional Support

Branching in the instructional program, while signifi-
cant, was minimal. The branching group took 63.05 items out of a
possible 84 program items, which still amounted to 75 per cent of
the total instruction. The branching capability of the program
not only provided the minimal support needed to satisfy the
mastery criteria in the instruction (which of course is exactly
what it was intended to do) but it also provided minimal adap-
tation in many cases. More branching should have been provided
to account for differences in achievement levels. The range of
subjects' per cent of branch tests correct (from zero to 82 per
cent) indicates that some individuals may have gotten two out of
three branch tests correct in many cases, but still entered an
instructional presentation with no further opportunity to skip
material they already knew. A "finer-grained" forward branching
capability should have been built into the instructional program.
Because forward skipping was only possible on one level (i.e.,
there was only one set of branch tests per block of instruction),

no further adaptation of instruction was possible once a branch
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test was answered incorrectly and an instructional presentation
entered. More built-in support—-in combination with more oppor-
tunities to skip over that support -- may have yielded better
differentiation between groups, and presumably might have tested

the hypothesis more rigorously.

Posttest Feedback

Another problem with the materials was that the posttest
provided feedback by responding to incorrect answers with the
message, "The program did not understand this part of your an-
swer,"

The provision of this feedback on the posttest made it
possible for subjects to distinguish between correct and incor-
rect responses to posttest items. Because it was not possible to
turn off this feedback, the posttest became, in effect, a further
treatment which was identical for everyone. This not only made
the sum total of the treatment received by all the groups even
more uniform but also presumably tended to eradicate any previous
differences between groups arising from their performance on the
instructional program. From this perspective, the forward skip-
ping prefamiliarized group, for instance, still took 84 per cent
(60 instructional items + 73 posttest items/ a total of 157 items
= ,84) of all the material given everybody else, with more than
half of it being in the posttest where the differences between
groups may have been obscured.

The possible leveling effect of the posttest feedback is

indicated by the fact that branching studies by Silberman, et al
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(1961), Roe (1962), Campbell (1963), Beane (1965), and Holland,
(1972) all used acquisition measures with some form of built-in
feedback, and none of these studies found differences between
treatments. These measures were, of course, not formal posttests
in the sense intended in the present study. On the other hand,
the studies by Coulson, et al (1962) and by Dyer and Kulhavy
(1974) which found differences vbetween treatments both used
criterion measures which did not involve such feedback. The
posttest should be modified so that future research using this

program does not encounter this difficulty.

Performance of Yoked Groups

The yoked unfamiliarized group did better than the
linear and the branching non-familiarized groups, and almost as
well as the prefamiliarized groups on total posttest score, total
time, and efficiency ratio. These results were contrary to
expectation. For per <cent of branch tests correct,
non-familiarized scores were not significantly different. This
suggests that though they began with no special knowledge which
could be reflected in the number of branch tests answered
correctly, some other characteristic of the group or some feature
of the instructional presentation they were given contributed to
their subsequent performance.

The consistent performance of the yoked group contrary
to expectation indicates that either these individuals were more
apt as a group at this kind of program, or they had more relevant

experience beforehand, or that some aspect of the yoked presen-



114

tation caused them to approach the material in a different man-
ner. Since this group was randomly selected and their perfor-
mance on the branch tests confirms that they had no prior ac-
qguaintance with the subject mattér, the most likely possibilities
are either that this group by chance had some other related set
of skills which was not accounted for, or that the yoked treat-
ment called some different strategy into play which reduced the
‘expected loss in achievement for the group. This latter pos-—
sibility might be similar to the findings of Ross, et al (note
12) who found an unexpectedly high efficiency ratio for a group
of subjects whose instructional prescriptions were mismatched
relative to their pretest scores. The loss in achievement for
this group was smaller than the savings in time realized with the
particular treatment they were given, leading to the unexpected

efficiency data.

Implications for the ATIs

An ATI approach is both a heuristically fruitful and a
practically useful way of analyzing learning. Prior familiarity
has been identified as a useful means for organizing and defining
a conceptual basis for investigating attribute-treatment interac-
tions, and there already exists a body of empirical support for
the concept that prior familiarity and instructional support are
systematically inversely related so that for a given level of
achievement, instructional support makes less difference as prior
familiarity increases (Tobias, 1973, 1976; Deutsch and Tobias,

note 3). Although problems may be encountered in measuring and
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generalizing observed interactions, the concept is being refined
and a more complete understanding is evolving of what
relationships may be of practical value for educational appli-
cations. The manner in which these relationships must be defined
will be understood more clearly as the body of research in this
area increases.

The findings of Ross, et al (note 12), Pascarella
(1978), and Tobias's work (1976) indicate that the task-specific

construct of prior achievement is a more useful measure than

aptitude for investigating interaétions. Prior achievement can
be measured more reliably and replicated in terms of specific
educational tasks and subject matter. How does forward skipping
interact with prior achievement? A forward skipping treatment
removes instructional support when the level of support is more
than is necessary for a subject to attain a given level of per-
formance. Forward skipping however cannot add support, it only
leaves existing support in place. An inherent problem with this
kind of adaptation appears to be that instruction is not usually
designed so that it contains a great deal of material which can
be skipped over when subjects' performance indicates it is un-
necessary or superfluous. As a result, for lower achievement
levels instruction which uses forward skipping can very quickly
end ﬁp being the same for all treatments, with no skipping taking
place. As a consequence of the uniform treatment, no interac-
tions then can be observed. The level of instructional support
which in the absence of prior achievement might differentiate

between treatments is simply not available. For useful generali-
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zations to be drawn from the body of empirical evidence which is
being accumulated in this area, it appears that the nature of
instructional support now also must be more sharply defined so
that 1its essential characteristics can be maintained across

different instructional strategies.

Implications for Further Research

Further research is warranted using a finer—-grained kind
of forward skipping strategy. This would better differentiate
the types of learning that can take place once each instructional
presentation is entered. In addition, positive feedback should
be provided to reinforce correct program responses and the post-
test feedback should be eliminated.

Further investigation of the effect of yoked treatments
on unfamiliarized subjects also seems warranted. Yoking appeared
to provide help of some kind for unfamiliarized subjects, but
adyersely affected the achievement of subjects who were familia-
rized with the subject matter. The nature of the activity
engaged in by yoked subjects needs further systematic explora-
tion. The study by Ross, et al. (note 12) furthermore showed
that 1learning for Mismatched subjects (a condition similar to
yoking in terms of the withdrawal of instructional support)
seemed to be quite efficient because the savings in time realized
by reducing instructional support were greater than the resultant
losses in achievement. While the implications of this phenomenon
for educational practice may be quite unacceptable when

considered in the context of a conventional classroom setting,
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the phenomenon itself bears investigation as a potentially
significant variable in learner-controlled instruction.

It can be hypothesized that for subjects whose expec-
tationg have not been shaped by prefamiliarization, a yoked
treatment provides more of a challenge than some kinds of
straightforward branching instruction, and thus yields more
effective learning. From this point of view, yoking creates the
effect of increased instructional- support by drawing on a whole
new level of learner participation. More empirical data need to
be gathered about the kinds of decisions made by learners under
these conditions, and about the critical variables involved in
their decision-making.

Further research also seems called for where different
levels of prior achievement are included. 1In this study there
were only two levels of familiarization--prefamiliarized, or not
prefamiliarized. There were no intermediate levels of prior
familiarity. ©For the subset of RUNOFF commands which were not
included in the prefamiliarization materials, total posttest
scores for the prefamiliarized and unfamiliarized treatments were
essentially the same; but for the subset of commands which were
actually prefamiliarized, the prefamiliarization treatment
vielded higher achievement and an interaction was found. Inves-
tigation of interactions in a context where more levels of prior
familiarity are possible might clarify the conditions under which
interactions can exist, and presumably would furnish more data to
support the observed relationship between prior achievement and

instructional support.
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Summary

Although prefamiliarization resulted in significant
branching, the hypothesized interactions between prefamiliariza-
tion and branching treatment were not found. Instead, prefamili-
arized groups achieved consistently better on the posttest and on
the percentage of branch tests correct, while the branching
subjects took less time. Furthermore, the yoked unfamiliarized
group performed consistently better than expected.

The absence of the expected interactions appeared to be
due to subjects' comparatively poor retention of the material as
evidenced by relatively low total posttest scores, and by the
lack of both a higher 1level of instructional support and a
"finer-grained" forward skipping strategy to make use of it.
This latter condition resulted in the program being unable to
differentiate very well between the unfamiliarized groups, who in
effect all took the same treatment. The posttest provided feed-
back which had the effect of creating an even more uniform treat-
ment for everyone, and also eradicating differences due to the
previous instruction.

Further investigation is warranted using a more complex
forward skippiné strategy, with more reinforcement in the in-
structional program and no feedback in the posttest. The unex-
pected performance of the yoking group also warrants further
exploration. While other research has noted similar effects in
passing, a fuller investigation of the causes of the phenomenon

would certainly be fruitful.
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APPENDIX A

DISTRIBUTION OF SCRIPT ITEMS
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Distribution of Script Items
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Distribution of Script Items
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Distribution of Script Items
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Distribution of Posttest Items
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Distribution of Posttest Items
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APPENDIX B

LINEAR SCRIPT
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$ALGOL

begin external procedure lgout;
integer skiptest,skiprights;
string idname;

skiptest:=6¢;

skiprights:=0;

$TEACHER CHARLES A, DYER, DEC, BLDG. 1-5/B9@, 142 MAIN STREET,
$LANGUAGE ENGLISH

$SWITCH skipversion FALSE
$SGNOSIS

$KEEP

$TEXT page;

RUNOFF Tutorial

This course is for the person who can type a document
on the terminal, but knows nothing about RUNOFF.

Let's make sure you can use the keyboard.

This is like a typewriter keyboard, with

some extra keys added. You may need

the RETURN key and the DELETE key.

STEXT page;

When you have answered a question, you should press the RETURN
key

so that the program knows you are finished entering information.
Be careful to only press the RETURN key ONCE each time.

$TEXT page;

The DELETE key erases the last character you typed,

as long as you haven't ended the line by pressing RETURN,
STEXT page;

The keyboard has the numbers 1 through @, and lower case (small)
and capital letters. You can type answers in either

upper or lower case. Do NOT use the lower case letter "1"
for the number "1".

STEXT page;

When it asks, "How much do you know about ..." some topic,
the program may ask about something you never learned.

If you have no idea what the answer is,

then type in a question mark, "2".

The program will treat it as a wrong answer and continue.
$TEXT page;

For most answers, the program will say whether you were right
or wrong. When it asks "How much do you know about ..." some
topic,

however, the program will not tell you this.

Type in your ID. Remember to press RETURN afterward.

$QEND

$ALGOL

begin

openfile(2,"");

release(2);

getline;idname:=answer;

output(2,"DSK");

openfile(2,idname) ;



127

end;

$TEXT nopause:=true; page; ,

If you want to change an answer and have not yet pressed RETURN,
you can erase the last character on the line

by pressing the DELETE (RUBOUT) key.

For example, if you typed EXXPERT and wanted to change it to
EXPERT

you would delete the "T","R", "E","P", and the "X"

by pressing the DELETE key 5 times, then typing PERT back in
again.

SNOEXTRA

$QUESTION TRY1l: nopause:=true; page;

Try the DELETE Kkey.

Type in the word EXXPERT,

thén delete the XPERT and type the rest of the word,

PERT

back in correctly.

$NEUTRAL EXPERT

Thats how the delete key works.

$ENEUTRAL EXXPERT

You didn't get rid of the extra "X"

$EXTRA

SNEUTRAL

3GO TO TRY1

RTEXT page;

RUNOFF is a DECsystem-10 program that enables you to prepare
documents easily.

By inserting RUNOFF commands into your text,

you can format your material with a minimum of effort.

You need not worry about lining up margins,

page numbering, or other formatting considerations.

RUNOFF does all these things for you.

$TEXT page;

When you have finished this lesson, you should be able to:
Set margins and page size

Set line spacing and skip lines

Format paragraphs

Create centered headings and titles

Format lists

Set tab stops

Specify either a ragged right margin or a right margin which is
lined up

$QUESTION TEST1l: begin skiptest:=skiptest + 1; nopause:=true;
end; page; :

How much do you already know about

RUNOFF Commands

What makes a RUNOFF command different from text?
$NOEXTRA

SNEUTRAL . IN COLUMN 1

$ALGOL begin skiprights:=skiprights +1; end;
$NEUTRAL PERIOD IN COLUMN 1

2ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL PERIOD IN COLUMN ONE



$ALGOL begin skiprights:=skiprights
$NEUTRAL . IN COLUMN ONE

$ALGOL begin skiprights:=skiprights
$NEUTRAL A . IN COLUMN 1

$ALGOL begin skiprights:=skiprights
SNEUTRAL A PERIOD IN COLUMN 1
$ALGOL begin skiprights:=skiprights
$NEUTRAL A PERIOD IN COLUMN ONE
%ALGOL begin skiprights:=skiprights
SNEUTRAL A . IN COLUMN ONE

%ALGOL begin skiprights:=skiprights
$NEUTRAL ?

%IF skipversion

2GOTO SECT1

$IFEND skipversion

ZEXTRA

SNEUTRAL

%IF skipversion

$GOTO SECT1

$IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;

page;

When two or more commands are combined on one line,
what character is used to separate commands? Type in the

character.

$NOEXTRA

INEUTRAL A SEMICOLON

$ALGOL begin skiprights:=skiprights
$NEUTRAL SEMICOLON

$ALGOL begin skiprights:=skiprights
$NEUTRAL A SEMI COLON

$ALGOL begin skiprights:=skiprights
SNEUTRAL SEMI COLON

$ALGOL begin skiprights:=skiprights
SNEUTRAL ;

$ALGOL begin skiprights:=skiprights
ENEUTRAL ?

3IF skipversion

3GOTO SECT1

$IFEND skipversion

SEXTRA

$NEUTRAL

%IF skipversion

$GOTO SECTI1

$IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;

page;

When several commands are combined on one line, what character

marks the

beginning of each command? Just type the character.

SNOEXTRA
SNEUTRAL A PERIOD

end;
end;
end;
end;
end;

end;

end;
end;
end;
end;

end;

%ALGOL begin skiprights:=skiprights + 1; end;

3IF skipversion
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$GOTO TEST2

$IFEND skipversion

SNEUTRAL PERIOD

$ALGOL begin skiprights:=skiprights + 1; end;
$IF skipversion

$GOTO TEST2

$IFEND skipversion

$NEUTRAL .

%ALGOL begin skiprights:=skiprights + 1; end;
%IF skipversion

£GOTO TEST2

%IFEND skipversion

$NEUTRAL DOT

%ALGOL begin skiprights:=skiprights + 1; end;
$IF skipversion

$GOTO TEST2

%IFEND skipversion

SNEUTRAL A DOT

%BLGOL begin skiprights:=skiprights + 1; end;
$IF skipversion :

%GOTO TEST2

$IFEND skipversion

gNEUTRAL ?

$IF skipversion

$GOTO SECT1

2IFEND skipversion

$EXTRA

$NEUTRAL

$GOTO NEXT

$QUESTION SECT1: nopause:=true; page;

RUNOFF Commands and text input

RUNOFF uses TEXT and COMMANDS.

RUNOFF commands tell how to format

the text you enter.

Anything that is not a command is taken as text
and will be part of your finished output.

Format of RUNOFF commands

All RUNOFF commands begin with a period "." in
column 1 (the first space on the line).
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Commands can be abbreviated, and several commands can be combined

on one line by separating them with a semicolon ";".

Can TEXT input to RUNOFF begin with a period in
column 1 (the first space on the line)?

$EXTRA

%ORDER
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$RIGHT NO

$LACK YES

Answer yes or no.

EWRONG

No, anything with a period in column 1 will be interpreted as a
command

by RUNOFF. Everything else will be accepted as text input.
$TEXT nopause:=true; page;

Format of text input

Text input to RUNOFF is free form.

Lines can be any length you want.

Remember, though, that no text line can begin with a period in
column 1.

$QUESTION nopause:=true; page;

With what character do abbreviated RUNOFF commands start? Type
the character.

%$RIGHT A PERIOD

$RIGHT .

$RIGHT DOT

3RIGHT PERIOD

$RIGHT A DOT

$LACK .

What must be in column one?

2WRONG

$QUESTION nopause:=true; page;

Can more than one RUNOFF command be written on a line? Answer YES
or NO.

$RIGHT YES

$LACK NO

Answer yes or no.

3WRONG NO

$QUESTION nopause:=true; page;

In order to insert a RUNOFF command into text, you must start a
new line,

True or False?

$RIGHT TRUE

The command must begin with a period in column 1.

$LACK FALSE

Answer either True or False

EWRONG FALSE

The command must begin with a period in column 1.

$QUESTION nopause:=true; page;

If you want to type in four RUNOFF commands one after another,
each command

must start on a new line. Is this true?

ZRIGHT NO

$RIGHT FALSE

%$LACK YES

Answer yes or no.

$WRONG YES

$QUESTION nopause:=true; page;

When several RUNOFF commands are typed on one line, in what
column must the
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first command begin?

$RIGHT IN COLUMN ONE

$RIGHT COLUMN ONE

$RIGHT IN COLUMN 1

$RIGHT COLUMN 1

3RIGHT IN THE FIRST COLUMN

$RIGHT THE FIRST COLUMN

$RIGHT FIRST COLUMN

%RIGHT ONE

%RIGHT FIRST

$RIGHT 1

%WRONG

%QUESTION TEST2: begin skiptest:=skiptest + 1; nopause:=true;
end; page;

How much do you already know about
Setting Page Size

What is the command for setting page size?

Leave out the numbers for a specific page size.

ENOEXTRA

$NEUTRAL .PS

%ALGOL begin skiprights:=skiprights + 1; end;

SNEUTRAL .PAGE SIZE

%ALGOL begin skiprights:=skiprights + 1; end;

$NEUTRAL ?

%IF skipversion

3GOTO SECT2

$IFEND skipversion

$EXTRA

SNEUTRAL

%IF skipversion

3GOTO SECT2

$IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

Enter the command to set up a page 60 lines high and 132
characters wide.

SNOEXTRA

SNEUTRAL .PS 60 , 132

%ALGOL begin skiprights:=skiprights + 1; end;

$NEUTRAL .PAGE SIZE 60 , 132

$ALGOL begin skiprights:=skiprights + 1; end;

SNEUTRAL ?

$IF skipversion

3GOTO SECT2

$IFEND skipversion

SEXTRA

gNEUTRAL

%IF skipversion

$GOTO SECT2

$IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

What is the ABBREVIATED command to set a page size of 45 columns
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$NOEXTRA

INEUTRAL .PS 58 , 45

3ALGOL begin skiprights:=skiprights + 1; end;
%IF skipversion

$GOTO TEST3

$IFEND skipversion

FNEUTRAL ?

$IF skipversion

%GOTO SECT2

$IFEND skipversion

$EXTRA

SNEUTRAL

%GOTO NEXT

SQUESTION SECT2: nopause:=true; page;

132

.PAGE SIZE 1lines , columns or spaces or .PS 1lines , columns or

spaces

This sets page size in 1lines by columns or spaces .
This is the area your text will occupy on the page.
The default when PAGE SIZE is not specified is

58 lines by 60 spaces.

.PAGE SIZE 25,72

for instance, sets page size to 25 lines by 72 columns or spaces.

A page size of 40 lines by 80 columns is specified by
.PS 40,80

How is a page size of 6@ lines by 72 spaces specified?
Use the UNABBREVIATED command.

$EXTRA

$RIGHT .PAGE SIZE 60,72

%RIGHT .PAGE SIZE 68 , 72

$LACK .

You left out the period in column 1

This would not be recognized as a RUNOFF command.
$LACK ,

You left out the comma between 1lines and columns .
¥WRONG .PS 60 , 72

Use the UNABBREVIATED command.

TWRONG 60,72

You left out the command.

$WRONG

%QUESTION nopause:=true; page;

How is a page size of 55 lines by 132 columns specified?
SEXTRA

%0ORDER

$RIGHT . PAGE SIZE 55 , 132

$RIGHT .PS 55 , 132

$LACK .

You left out the period in column one.

RUNOFF commands have a period in column one.

$LACK ,
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You left out the comma between 1lines and cols .
$EXTRA

EWRONG 132 , 55

You should specify lines first, then columns.

ZWRONG

Type .PS, then 1lines , columns .

$WRONG .

$QUESTION nopause:=true; page;

How is a page size of 60 lines by 120 spaces or columns defined?
Use the ABBREVIATED command.

$EXTRA

%0RDER

¢RIGHT .PS 60 , 120

$LACK .

This is not a RUNOFF command. Put a "." in column one.
$WRONG .PAGE SIZE 60 , 120

Use the ABBREVIATED command.

SWRONG

ZQUESTION nopause:=true; page;

Type the ABBREVIATED command to specify a page size of
55 lines and 40 columns.

SEXTRA

$RIGHT . PS 55 , 40

3LACK .

The period is missing from column one.
SEXTRA

$WRONG PAGE SIZE

This is not an abbreviated command.

EWRONG

$QUESTION nopause:=true; page;

In the RUNOFF command

.PS 25,80

What does the 25 stand for, lines or spaces?
$RIGHT 25 LINES

2RIGHT LINES

$RIGHT VERTICAL SPACES

2RIGHT VERTICAL SPACING

$EXTRA

2LACK LINES

We know it's 25,

but 25 of what, lines or columns (spaces)?
SWRONG COLUMNS

Columns is specified by the second number, not the first.
FWRONG

$QUESTION nopause:=true; page;

Using ABBREVIATED commands, set up a page size of 72 columns and
66 lines.

$EXTRA

$RIGHT .PS 66 , 72

%EXTRA

%$LACK .

You left out the period

$LACK ,

You left out the comma
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$LACK PS

You left out the PAGE SIZE command. Remember it should be
ABBREVIATED.

$LACK 66

Number of lines is incorrectly specified.

$LACK 72

Number of columns is incorrectly specified.
$WRONG .PS 72,66

The number of lines comes first.

SWRONG

SQUESTION TEST3: begin skiptest:=skiptest + 1;
end;nopause:=true; page;

How much do you already know about

Setting Right Margin?

What command sets the right margin in column 387
Include the number in the command.

$NOEXTRA

$NEUTRAL .RM 30

%ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL .RIGHT MARGIN 30

%ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

$IF skipversion

$GOTO SECT3

$IFEND skipversion

$EXTRA

ENEUTRAL

$IF skipversion

%GOTO SECT3

$IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; end;nopause:=true; page;
What ABBREVIATED command sets the right margin in column 25?2
ENOEXTRA

SNEUTRAL .RM 25

$ALGOL begin skiprights:=skiprights + 1; end;
SNEUTRAL ?

%IF skipversion

%GOTO SECT3

$IFEND skipversion

$EXTRA

SNEUTRAL

$IF skipversion

%GOTO SECT3

$IFEND skipversion

SQUESTION begin skiptest:=skiptest + 1; end;nopause:=true; page;
How do you set the right margin in column 1287
ENOEXTRA

SNEUTRAL .RM 12§

$ALGOL begin skiprights:=skiprights + 1; end;
$IF skipversion

%GOTO TEST4

$IFEND skipversion

SNEUTRAL ?
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$IF skipversion

$GOTO SECT3

$IFEND skipversion

$EXTRA

$NEUTRAL

$QUESTION SECT3: nopause:=true; page;
.RIGHT MARGIN column or .RM column

This sets the right margin to the column specified.

.RIGHT MARGIN 5@

Sets the right margin to column 58.

Write the UNABBREVIATED command to set the right margin to column
84a. .
SEXTRA

$RIGHT . RIGHT MARGIN 80

$LACK .

This is a RUNOFF command. You need a "." in column one.

$EXTRA

$LACK 80

You didn't specify column 84.

$WRONG .RM 80

Use the UNABBREVIATED command.

$WRONG

%QUESTION nopause:=true; page;

What is the ABBREVIATED command

to set the right margin to 457?

$EXTRA

$RIGHT . RM 45

$LACK .

You left out the period in column 1.
$LACK RM

Remember to abbreviate the command. -

$WRONG RIGHT MARGIN 45

FWRONG

$QUESTION nopause:=true; page;

.RM 72

sets the right margin to column 72.

How do you set the right margin to column 1287?

SEXTRA

$RIGHT .RIGHT MARGIN 120

$RIGHT .RM 120

$EXTRA

$LACK .

You left out the period. This is not a RUNOFF command.
SWRONG 128

This has nothing to indicate you are setting the right margin.
$WRONG

$QUESTION nopause:=true; page;

What ABBREVIATED command sets the right margin to column 13?
$RIGHT .RM 13

$EXTRA
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$LACK .

You left out the period.

$LACK RM

You left out the ABBREVIATED command for setting the right
margin.

EWRONG

$QUESTION nopause:=true; page;

What ABBREVIATED command sets the right margin to column 20?2
$RIGHT .RM 20

3LACK .

You need a period in column 1.

$LACK R M

You have no right margin command.

$LACK 20

You haven't specified column 248.

SWRONG

$QUESTION nopause:=true; page;

What command increases the right margin to 75?

$RIGHT .RIGHT MARGIN 75

$RIGHT .RM 75

$LACK .

This command should begin with a "."

$LACK 75

You must specify column 75 as the column you want.

2WRONG

$QUESTION TEST4: begin skiptest:=skiptest + 1; nopause:=true;
end; page;

How much do you already know about

Line Spacing

How do you specify triple spacing?

SNOEXTRA

SNEUTRAL .SPACING 3

$ALGOL begin skiprights:=skiprights + 1; end;
gNEUTRAL ,SP 3

%ALGOL begin skiprights:=skiprights + 1; end;
SNEUTRAL ?

%IF skipversion

%GOTO SECT4

$IFEND skipversion

$EXTRA

ENEUTRAL

$IF skipversion

$GOTO SECT4

$IFEND skipversion

2QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

What is the ABBREVIATED command to set line spacing on every
fourth line? ’
$NOEXTRA

$SNEUTRAL .SP 4

SALGOL begin skiprights:=skiprights + 1; end;
SNEUTRAL ?

$IF skipversion



137

3GOTO SECT4
$IFEND skipversion
SEXTRA
$NEUTRAL
$IF skipversion
$GOTO SECT4
$IFEND skipversion
$QUESTION begin skiptest:=skiptest + 1; nopause-=true- end;
page;
How is double spacing set?
FNOEXTRA
$NEUTRAL .SPACING 2
$ALGOL begin sklprlghts-—sklprlghts + 1; end;
$IF skipversion
$GOTO TESTS
$IFEND skipversion
gNEUTRAL .SP 2
%ALGOL begin skiprights:=skiprights + 1; end;
$IF skipversion
2GOTC TESTS
$IFEND skipversion
SNEUTRAL ?
$IF skipversion
$GOTO SECT4
$IFEND skipversion
SEXTRA
ENEUTRAL
$GOTO NEXT
$QUESTION SECT4: nopause:=true; page;
.SPACING number or .SP number

Sets vertical spacing between lines.
The default setting is 1, for single spacing.
Spacing can be from 1 to 5.

.S5P 3

gives triple spacing -- text on every third line.

How do you specify text spaced on every fifth line?
Use the UNABBREVIATED command.

2EXTRA

%RIGHT . SPACING 5

$LACK .

For this to be a RUNOFF command, you must have a period in column
one.

SWRONG .SP 5

Don't abbreviate this time.

$EXTRA

$WRONG

$QUESTION nopause:=true; page;

What is the ABBREVIATED command to set double spacing?
$EXTRA

$RIGHT .SP 2
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$EXTRA

$LACK .

You left out the period.

SEXTRA

$LACK 2

How do you know it's double spacing?

$WRONG .S 2

.S is not the abbreviation for SPacing

$WRONG

%QUESTION nopause:=true; page;-

What ABBREVIATED command gives triple spacing?
$RIGHT .SP 3

$LACK 3

This is triple spacing. Don't forget the 3.

$LACK .

The command must start with a period in column 1.
$WRONG .SPACING 3

The command should be ABBREVIATED.

SWRONG

%QUESTION nopause:=true; page;

What ABBREVIATED command will give double-spaced text?
$RIGHT .SP 2

$LACK . ,

You left out the period which makes this a RUNOFF command.
$LACK 2

You didn't specify double spacing.

$WRONG .SPACING 2

The command should be ABBREVIATED.

SWRONG

%QUESTION nopause:=true; page;

After you have changed from single spacing to double spacing,
how do you restore single spacing in your text?
$RIGHT .SPACING 1

$RIGHT .SP 1

$LACK .

You left out the period in column one.

$WRONG

$QUESTION nopause:=true; page;

Is it possible to specify spacing every eighth line?
$RIGHT NO

$LACK YES

Answer yes or no.

3WRONG YES

You can only have spacing up to 5 lines.
EWRONG

%QUESTION TEST5: begin skiptest:=skiptest + 1; nopause:=true;
end; page;

How much do you already know about

Paragraph Formatting

How do you specify a new paragraph made by indenting five spaces
and

skipping 3 lines?

ENOEXTRA
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$NEUTRAL .PARAGRAPH 5 , 3

$ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL .P 5 , 3

SALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

$IF skipversion

%GOTO SECTS

$IFEND skipversion

$EXTRA

$NEUTRAL

$IF skipversion

3GOTO SECTS

$IFEND skipversion

$QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

What is the command for a paragraph made by indenting 7 spaces
and

skipping one line?

3INOEXTRA

$NEUTRAL .P 7 , 1

$ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL .PARAGRAPH 7 , 1

$ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

$IF skipversion

3GOTO SECTS

%IFEND skipversion

SEXTRA

$NEUTRAL

$IF skipversion

2GOTO SECTS

$IFEND skipversion

$QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

What is the ABBREVIATED command for a paragraph made by skipping
one line

and indenting 14 spaces?

SNOEXTRA

$NEUTRAL .P 10 , 1

%ALGOL begin skiprights:=skiprights + 1; end;
2IF skipversion

3GOTO TEST6

$IFEND skipversion

$NEUTRAL ?

$IF skipversion

2GOTO SECTS

$IFEND skipversion

$EXTRA

¢NEUTRAL

%GOTO NEXT

ZQUESTION SECTS5: nopause:s=true; page;
.PARAGRAPH indent , vertical spacing or .P indent , vertical
spacing
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Formats a new paragraph. .
Indent specifies the number of spaces the first line will be
indented.

Vertical spacing is the vertical spacing between paragraphs.

.PARAGRAPH 8,2
Creates a new paragraph by spacing 2 vertical spaces
and indenting 8 spaces.
What UNABBREVIATED command will give a new paragraph
indented 4 spaces and with 2 vertical spaces?
$EXTRA
SRIGHT . PARAGRAPH 4 , 2
$LACK .
You need a period in column one.
2WRONG .P 4 , 2
Don't abbreviate.
FWRONG
SQUESTION nopause:=true; page;
.P 5,1
Will create a new paragraph indented to column 5,
with a vertical spacing of one line.

What ABBREVIATED command will create a new paragraph indented to
column 15,
with a vertical spacing of two lines?
ZEXTRA
%RIGHT .P 15 , 2
SEXTRA
$LACK .
You forgot the period. It's not a RUNOFF command.
$EXTRA
$LACK 15
The indent should be 15.
SWRONG
$QUESTION nopause:=true; page;
What ABBREVIATED command will create a new paragraph
indented to column 8, with 3 vertical spaces?
%RIGHT .P 8 , 3
$LACK .
You forgot the period.
$LACK ,
You forgot the comma.
$LACK 8
You haven't specified the indent of 8 columns.
$LACK 3
You omitted the 3 vertical spaces.
$WRONG
%QUESTION nopause:=true; page;
What does the 3 in
.P 5,3
stand for?
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%RIGHT LINES

SRIGHT SPACING

$RIGHT VERTICAL SPACING

$RIGHT SPACES

$RIGHT VERTICAL SPACES

$WRONG INDENT

$WRONG

$QUESTION nopause:=true; page;
How would you create a paragraph with vertical spacing of 4
spaces

and indented 8 columns?

$RIGHT .PARAGRAPH 8 , 4
$RIGHT .P 8 , 4

$LACK .

You need a period in column one.
%LACK P

You left out the paragraph command.
$WRONG

$QUESTION nopause:=true; page;

Type the ABBREVIATED command to create a paragraph with vertical
spacing

of 2 lines and indentation of 4 columns.

$RIGHT .P 4 , 2

$LACK .

You need a period in column 1.

FWRONG

%QUESTION TEST6: begin skiptest:=skiptest + 1; nopause:=true;
end; page;

How much do you already know about

Autoparagraph?

What command sets autoparagraph mode?
ENOEXTRA

ENEUTRAL .AP

%ALGOL begin skiprights:=skiprights + 1; end;
SNEUTRAL .AUTOPARAGRAPH

%ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

%IF skipversion

$GOTO SECT6

%IFEND skipversion

LEXTRA

FNEUTRAL

%IF skipversion

$GOTO SECT6

$IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

What ABBREVIATED command turns off autoparagraph mode?
ENOEXTRA

$NEUTRAL .NAP

%ALGOL begin skiprights:=skiprights + 1; end;
ENEUTRAL ?

%IF skipversion
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$GOTO SECTS

$IFEND skipversion

$EXTRA

$NEUTRAL

$IF skipversion

$GOTO SECT6

$IFEND skipversion

$QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

What ABBREVIATED command always gives a paragraph
indented 3 columns, with a vertical spacing of 2 lines,
whether or not autoparagraph is set?

$NOEXTRA

$NEUTRAL .P 3 , 2

$ALGOL begin skiprights:=skiprights + 1; end;

%IF skipversion

%$GOTO TEST?

%IFEND skipversion

ENEUTRAL ?

3IF skipversion

%GOTO SECT6

%IFEND skipversion

%EXTRA

SNEUTRAL

%IF skipversion

2GOTO SECT6

$IFEND skipversion

$QUESTION SECT6: nopause:=true; page;
.AUTOPARAGRAPH or .AP

Causes a BLANK LINE or any line started by pressing the TAB or
SPACE keys

to begin a new paragraph, the same as a .P command.

AP will 'use whatever indent and spacing was set by your last
- PARAGRAPH

command. The default if you haven't specified anything yet
is .P 5,1. .

Name one of the keys

which you can press at the beginning of a line

which will give a new paragraph when .AP has been set.
$EXTRA

$RIGHT SPACE

%RIGHT TAB

$RIGHT RETURN

$RIGHT BLANK LINE

$RIGHT NEW LINE

$RIGHT RETURN KEY

$RIGHT TAB KEY

$RIGHT

$WRONG

Spell the name out instead of pressing the key.

$WRONG

$QUESTION nopause:=true; page;

Will TAB in the middle of a line give a new paragraph?
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$RIGHT NO

$LACK YES

Answer yes or no.

$WRONG YES

The TAB has to be at the beginning of the line.
3WRONG

%QUESTION nopause:=true; page;

What UNABBREVIATED command do you type for a SPACE at the
beginning of a line

to give a new paragraph?

$RIGHT .AUTOPARAGRAPH

$LACK .

You need a period in column one.

EWRONG

$TEXT nopause:=true; page;

. NOAUTOPARAGRAPH or .NAP

Turns off autoparagraph mode. A blank line, a tab or a blank
space

at the beginning of a line will no longer start a new paragraph.
Of course, the .P command will always start a new paragraph.
$QUESTION nopause:=true; page;

What ABBREVIATED command turns off autoparagraph mode?
$RIGHT .NAP

%LACK .

. This needs a period in column 1.

$WRONG ‘

$QUESTION nopause:=true; page;

What ABBREVIATED command will still give a new paragraph even
when

autoparagraph mode is turned off? Leave out the numbers for
indent and spacing.

$RIGHT .P

$LACK . :

You left out the period in column one.

SWRONG

ZQUESTION nopause:=true; page;

If you make tables with rows and columns, where the columns are
set using

tab stops, you should disable autoparagraph mode.

What do you type to turn off autoparagraph?

$RIGHT .NOAUTOPARAGRAPH

$RIGHT .NAP

$LACK .

You left out the period in column one.

EWRONG

$QUESTION nopause:=true; page;

What ABBREVIATED command do you type when you want the
convenience

of starting a new paragraph by simply typing a TAB at the
beginning

of a new line?

$RIGHT .AP

$WRONG
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$QUESTION TEST7: begin skiptest:=skiptest + 1; nopause:=true;
end; page;

How much do you already know about

Centered Headings or Captions

What is the ABBREVIATED command to center the heading

PART 1

on a line?

SNOEXTRA

$NEUTRAL .C ; PART 1

$ALGOL begin skiprights:=skiprights + 1; end;

$NEUTRAL ?

$IF skipversion

%GOTO SECT7

%IFEND skipversion

SEXTRA

SNEUTRAL

%IF skipversion

2GOTO SECT7

%IFEND skipversion

SNOEXTRA

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;

page;

What ABBREVIATED command centers the heading
PRACTICE

on a line?

SNOEXTRA

ZNEUTRAL .C ; PRACTICE

$ALGOL begin skiprights:=skiprights + 1; end;

$NEUTRAL ?

$IF skipversion

2GOTO SECT7

$IFEND skipversion

FEXTRA

ENEUTRAL

&IF skipversion

$GOTO SECT7

%IFEND skipversion

%QUESTION begin sklptest =skiptest + 1; nopause:=true; end;

page;

What command centers the word

VARIATIONS

on a line?

ENOEXTRA

$NEUTRAL .CENTER ; VARIATIONS

%ALGOL begin skiprights:=skiprights + 1; end;

$1F skipversion

$GOTO TESTS8

$IFEND skipversion

$NEUTRAL .C ; VARIATIONS

$ALGOL begin sklprlghtS°—sk1prlghts + 1; end;

$IF skipversion

$GOTO TESTS8

$IFEND skipversion
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SNEUTRAL ?

%IF skipversion

$GOTO SECT7

$IFEND skipversion

ZEXTRA

SNEUTRAL

%GOTO NEXT

ZQUESTION SECT7: nopause:=true; page;
.CENTER; text or .C; text

Centers the text.
.CENTER; EFFECTIVE WRITING SKILLS
centers
EFFECTIVE WRITING SKILLS
.C;NEW IDEAS FOR 1984
will center
NEW IDEAS FOR 1984

Write the UNABBREVIATED command to center the heading
OUT OF THE HILLS

ZEXTRA

$£ORDER

SRIGHT . CENTER ; OUT OF THE HILLS

$LACK .

You left out the period.

$LACK ;

You need a semicolon in the command.

SEXTRA

- 3WRONG

2QUESTION nopause:=true; page;

Write the ABBREVIATED command necessary to center the phrase
WELCOME TO THE LIBRARY

RIGHT .C; WELCOME TO THE LIBRARY

$LACK . C ;

Check the format of the command you have typed.
SWRONG

$QUESTION nopauses=true; page;

Write the ABBREVIATED command necessary to center the heading,
ABSTRACT

$RIGHT .C ; ABSTRACT

$LACK .

This needs a period in column one.

%LACK ;

You need a semicolon in the Center command.

SEWRONG .CENTER;ABSTRACT

This command should be ABBREVIATED,

ZWRONG

$QUESTION nopause:=true; page;

What command centers the phrase, TABLE OF CONTENTS?
$RIGHT .CENTER ; TABLE OF CONTENTS

$RIGHT .C ; TABLE OF CONTENTS

$LACK .

You left out the period in column 1.

ZWRONG
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$QUESTION nopause:=true; page;

Type the command which centers APPENDIX on a line.
$RIGHT .CENTER ; APPENDIX

$RIGHT .C ; APPENDIX

3LACK .

The period is missing from column one.

EWRONG .

$QUESTION nopause:=true; page;

Type the ABBREVIATED command which centers the heading,
DIRECTIONS

$RIGHT .C ; DIRECTIONS

3LACK .

The period is missing from column 1.

%WRONG .CENTER; DIRECTIONS

Abbreviate the command.

$WRONG

$QUESTION TEST8: begin skiptest:=skiptest + 1; nopause:=true;
end; page;

How much do you already know about

Titles

How should the title

CHAPTER 1

be specified?

3NOEXTRA

$NEUTRAL .TITLE CHAPTER 1

$ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL .T CHAPTER 1

$ALGOL begin skiprights:=skiprights + 1; end;
SNEUTRAL ?

$IF skipversion

$GOTO SECTS

$IFEND skipversion

SEXTRA

SNEUTRAL

$IF skipversion

3GOTO SECTS

$IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

What ABBREVIATED command sets up the title
READING TECHNIQUES?

$NOEXTRA

$NEUTRAL .T READING TECHNIQUES

RALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

$IF skipversion

$GOTO SECTS8

$IFEND skipversion

$EXTRA

ENEUTRAL

$IF skipversion

$GOTO SECTS8

$IFEND skipversion
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$QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

What is the ABBREVIATED command to create the title
LANGUAGE HANDBOOK?

ENOEXTRA

$NEUTRAL .T LANGUAGE HANDBOOK

$ALGOL begin skiprights:=skiprights + 1; end;

$IF skipversion

%$GOTO TEST9

$IFEND skipversion

$NEUTRAL ?

$IF skipversion

3GOTO SECTS8

$IFEND skipversion

$EXTRA

$NEUTRAL

$GOTO NEXT

$QUESTION SECT8: nopause:=true; page;

.TITLE text or .T text

Outputs the text across the top of every page after page 1.
The rest of the line following the .TITLE command

is taken as the title.

Unlike the .CENTER command, there is no semicolon ";"

in the .TITLE command.

.TITLE OPTIMIZATION TECHNIQUES

would give

OPTIMIZATION TECHNIQUES Page no.
for a title, beginning with page 2 of your output.

Type the UNABBREVIATED command to create the title
LIST OF STATIONS

$EXTRA

2RIGHT . TITLE LIST OF STATIONS
SEXTRA

ZWRONG ;

Leave out the semicolon.

SWRONG

$TEXT nopause:=true; page;

The command

.T NOW IS THE TIME

places the title

NOW IS THE TIME Page no.
at the top of every page after the first page. RUNOFF
automatically

numbers the pages for you.

The rest of the line following the .T command is the title.

No other commands can follow a .TITLE command on the same line.
$QUESTION nopause:=true; page;

What ABBREVIATED command should you type to create the title
AROUND THE WORLD

$RIGHT .T AROUND THE WORLD

$LACK .
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You left out the period in column one.

SLACK T

You left out the .T command.

FWRONG

ZQUESTION nopause:=true; page;

Write the ABBREVIATED command to create a title,

SEVEN DAYS

$RIGHT .T SEVEN DAYS

$LACK .T

You left out the ABBREVIATED title command.

SWRONG .TITLE SEVEN DAYS

You should have ABBREVIATED the title command.

SWRONG

FQUESTION nopause:=true; page;

Is the sequence

.T Seven days of the week;.s 2;

a correct title command?

SRIGHT NO

%LACK YES

Just answer yes or no.

ZWRONG YES

No, after the .T command, everything will be part of the title.
":.5 2;" will be part of the title.

SWRONG

ZQUESTION nopause:=true; page;

Write the ABBREVIATED command necessary to create the title
ANNUAL REPORT

in your RUNOFF output.

SRIGHT .T ANNUAL REPORT

$LACK . T ,

Check the format of the .TITLE command and your punctuation.
FWRONG

$QUESTION nopause:=true; page;

Type the ABBREVIATED command to create the title,STEPS TO TAKE.’
$RIGHT .T STEPS TO TAKE ’

$LACK .

You don't have a period in column one.

$WRONG .TITLE STEPS TO TAKE

The command should be ABBREVIATED,

$WRONG

%QUESTION TEST9: begin skiptest:=skiptest + 1; nopause:=true;
end; page;

How much do you already know about

Line Skips

What is the ABBREVIATED command to skip one line?
ENOEXTRA

ENEUTRAL .S 1

$ALGOL begin skiprights:=skiprights + 1; end;
ZNEUTRAL .S

%ALGOL begin skiprights:=skiprights + 1; end;
ENEUTRAL ?

$IF skipversion

$GOTO SECT9
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$IFEND skipversion

$EXTRA

SNEUTRAL

$IF skipversion

¥GOTO SECT9

%IFEND skipversion

%$QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

What is the ABBREVIATED command to skip 3 lines?
$NOEXTRA

$NEUTRAL .S 3 _

$ALGOL begin skiprights:=skiprights + 1; end;
ENEUTRAL ?

%IF skipversion

$GOTO SECT9

%IFEND skipversion

SEXTRA

$NEUTRAL

2IF skipversion

3GOTOC SECT9

$IFEND skipversion

$QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

Without using ABBREVIATED commands, how do you skip four lines?
ENOEXTRA

$NEUTRAL .SKIP 4

$ALGOL begin skiprights:=skiprights + 1; end;
$IF skipversion

3GOTO TEST1@

$IFEND skipversion

$NEUTRAL ?

%IF skipversion

%$GOTO SECT9

%IFEND skipversion

SEXTRA

$NEUTRAL

%GOTO NEXT

$QUESTION SECT9: nopause:=true; page;

.SKIP no. or .S no.

Skips the number of lines specified.

+SKIP 2
Skips 2 lines.

What UNABBREVIATED command skips 4 lines?
$EXTRA

$RIGHT . SKIP 4

$LACK .

There is no period in column one.

$LACK S

The .SKIP command is missing.

2WRONG

$QUESTION nopause:=true; page;
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.51

Skips one line

.5 5

Skips five lines

What is the ABBREVIATED command to skip 3 lines?
SRIGHT .S 3

%LACK .

Check for the period. You left it out.
FWRONG

$QUESTION nopause:=true; page;

What would you type to skip 6 lines?
$RIGHT . SKIP 6

%RIGHT . S 6

$LACK .

You forgot the "." in column one.
This won't be recognized as a RUNOFF command.
$LACK 6

You haven't specified 6 lines.

3LACK S

You haven't indicated a skip.

SWRONG

$QUESTION nopause:=true; page;

What do you type to skip five lines?
Use the ABBREVIATED command.

SRIGHT .5 5

$LACK .

You need a period in column one.
$LACK 5

You didn't specify five lines

LWRONG

$QUESTION nopause:=true; page;

What do you type to skip nine lines?
$RIGHT .SKIP 9

$RIGHT .S 9

$LACK .

The period is missing from column 1.
fLACK 9

Remember to specify 9 lines

SWRONG

SQUESTION nopause:=true; page;

What command skips two lines?

$RIGHT .SKIP 2

%RIGHT .S 2

$LACK .

The period is missing from column one
$LACK 2

Specify how many lines to skip.
FWRONG

%$QUESTION TEST16: begin skiptest:=skiptest + 1; nopause:=true;
end; page;

How much do you already know about
Lists

How do you begin a double-spaced list?
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ENOEXTRA

SNEUTRAL .LIST 2

$ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL .LS 2

$ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

3IF skipversion

%GOTO SECT1Q

%IFEND skipversion

$EXTRA .

SNEUTRAL

8IF skipversion

$GOTO SECT1g

$IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

How do you specify

TWO CUPS FLOUR

as an element in a list?

ENOEXTRA

$NEUTRAL .LIST ELEMENT ; TWO CUPS FLOUR
$ALGOL begin skiprights:=skiprights + 1; end;
gNEUTRAL .LE ; TWO CUPS FLOUR

%ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

$IF skipversion

%GOTO SECT10

$IFEND skipversion

SEXTRA

$NEUTRAL

$IF skipversion

$GOTO SECT1@

%IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

How do you end a list?

SNOEXTRA

$NEUTRAL .END LIST

%ALGOL begin skiprights:=skiprights + 1; end;
%IF skipversion

%GOTO TESTI11

$IFEND skipversion

SNEUTRAL .ELS

$ALGOL begin skiprights:=skiprights + 1; end;
$IF skipversion

2GOTO TESTI1

$IFEND skipversion

ENEUTRAL ?

$IF skipversion

$GOTO SECT10

$IFEND skipversion

ZEXTRA

$NEUTRAL

$GOTO NEXT
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$QUESTION SECT10: nopause:=true; page;
Formatting Lists

RUNOFF can be used to create numbered and indented lists.
Sub-lists can also be created within lists.

The .LIST (.LS), .LIST ELEMENT (.LE}, and .END LIST (.ELS)
commands

are used to format lists.

.LIST number or .LS number
Sets the beginning of an indented list with line spacing
specified by number .

The indentation for lists is standard.

How do you specify a single-spaced list? Use the UNABBREVIATED
command.

SEXTRA

gRIGHT .LIST 1

3LACK .

You left out the period in column one.

SLACK 1

You haven't specified single spacing.

$LACK L

You left out the .LIST command.

SWRONG

SQUESTION nopause:=true; page;

What ABBREVIATED command starts a double-spaced list?

$RIGHT .LS 2

SWRONG

$TEXT nopause:=true; page;

.LIST ELEMENT; TEXT or .LE; text

Makes an item in the list. In the finished output, list items
are indented and are automatically numbered for you.
$QUESTION nopause:=true; page;

How would you specify

ADD TWO TEASPOONS OF SUGAR

as a list element? Use the UNABBREVIATED command.
$RIGHT .LIST ELEMENT;ADD TWO TEASPOONS OF SUGAR

$RIGHT . LIST ELEMENT ; ADD TWO TEASPOONS COF SUGAR
$LACK .

You need a "." in column one.

$LACK ;

You need a semicolon ";" between the LIST ELEMENT command and
the text.

$WRONG

ZQUESTION nopause:=true; page;

Type the ABBREVIATED command to create the list element
MONDAY'S WORK

%RIGHT .LE;MONDAY'S WORK

$RIGHT .LE ; MONDAY ' S WORK

SWRONG

$TEXT nopause:=true; page;

.END LIST or .ELS
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terminates the list. .
Each list or sublist you create with a .LIST or .LS command
must be ended with a matching .ELS or .END LIST command.
$QUESTION nopause:=true; page;

Here is a list:

LS 1

.LE;RED

«LE;YELLOW

.LE;BLUE

Type the UNABBREVIATED command to end this list.

$RIGHT .END LIST

$LACK .

You left out the "." in column one.

$WRONG

$QUESTION nopause:=true; page;

Here is another list made up of a main list with two sublists:

RUNOFF Input RUNOFF output
LS 1
. LE; PRIMARY COLORS 1. PRIMARY COLORS
LS 1
.LE;RED 1. RED
«LE; YELLOW 2. YELLOW
.LE;BLUE 3. BLUE
.ELS
.LE ; SECONDARY COLORS 2. SECONDARY COLORS
LS 1
« LE ; ORANGE 1. ORANGE
. LE ;GREEN 2. GREEN
« LE; PURPLE 3. PURPLE

On one line, type the two ABBREVIATED commands necessary to
end the sublist and also end the main list. Remember to separate
the two ’

commands with a semicolon.

$RIGHT .ELS ; . ELS

$LACK .

You left out the "." which makes this a RUNOFF command.
BOTH commands must begin with a period.

2LACK ;

The two commands should be separated by a ";"

BOTH commands must begin with a period.

$WRONG

Remember ,BOTH commands must begin with a period.
$QUESTION nopause:=true; page;

Create

SHOES

as an element in a list.

$RIGHT .LIST ELEMENT ; SHOES

$RIGHT .LE ; SHOES

$LACK .

The period is missing from column 1.

IWRONG

$QUESTION nopause:=true; page;

Type the ABBREVIATED command to make
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CHECK THE TIME

an element in a list.

$RIGHT .LE ; CHECK THE TIME

$LACK . '

You need a period in column one.

tWRONG '

%QUESTION nopause:=true; page;

On the next 5 lines type in the ABBREVIATED commands to begin a
double-spaced list, create the elements FRONT, MIDDLE, BACK,
then end the list. Type one command per line.
$RIGHT .LS 2

$WRONG

Start with the command to begin a double-spaced list.
$QUESTION nopause :=true;

Now set up the first list element, FRONT.
$RIGHT .LE;FRONT

$RIGHT .LE ; FRONT

SWRONG

$QUESTION nopause :=true;

Now set up the second list element, MIDDLE.
$RIGHT .LE;MIDDLE

$RIGHT .LE ; MIDDLE

$WRONG

$QUESTION nopause :=true;

Now set up the third list element, BACK.
$RIGHT .LE;BACK

$RIGHT .LE ; BACK

WRONG

$QUESTION nopause :=true;

Now end the list

$RIGHT .ELS

SWRONG

$QUESTION nopause:=true; page;

On the next 5 lines, type in the ABBREVIATED commands to begin a
single-spaced list, create the elements MAPLE, SPRUCE, POPLAR,
then end the 1list.

$RIGHT .LS 1

IWRONG

$QUESTION nopause:=true;

Set up the list element, MAPLE.

$RIGHT .LE;MAPLE

$RIGHT .LE ; MAPLE

SWRONG

$QUESTION nopause :=true;

Set up the list element, SPRUCE.

$RIGHT .LE;SPRUCE

$RIGHT .LE ; SPRUCE

SWRONG

$QUESTION nopause:=true;

Set up the list element, POPLAR.

$RIGHT .LE;POPLAR

$RIGHT .LE ; POPLAR

SWRONG

2QUESTION nopause:=true;



Now end the list.
$RIGHT .ELS
$WRONG
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$QUESTION TEST1l: begin skiptest:=skiptest + 1; nopause:=true;

end; page;
How much do you already know about
Fill Mode

How do you set Fill mode?

ENOEXTRA

$NEUTRAL .FILL

%ALGOL begin skiprights:=skiprights + 1; end;
SNEUTRAL .F

$ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

$IF skipversion

$GOTO SECTI11

$IFEND skipversion

$EXTRA

$NEUTRAL

%IF skipversion

$GOTO SECT11

$IFEND skipversion

$QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;

page;

What ABBREVIATED command specifies that the right margin

is to be lined up by adjusting word spacing?
INOEXTRA

$NEUTRAL .F

%ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

$IF skipversion

$GOTO SECT11

$IFEND skipversion

SEXTRA

$NEUTRAL

%IF skipversion

$GOTO SECT11

$IFEND skipversion

$QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;

page;

What ABBREVIATED command turns off fill mode
and gives a ragged right margin?

ENOEXTRA

$ENEUTRAL .NF

%ALGOL begin skiprights:=skiprights + 1; end;
$IF skipversion

%GOTO TEST12

$IFEND skipversion

$NEUTRAL ?

$IF skipversion

%GOTO SECT1l

$IFEND skipversion

$EXTRA
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SNEUTRAL

$IF skipversion

$GOTO SECTI11

$IFEND skipversion

$QUESTION SECT1l: nopause:=true; page;
FILL or .F

Adds extra spaces between words on each line
so as to line up the right margin of the text.

How do you specify word spacing so that the

right margin is lined up? Use the UNABBREVIATED command.

$EXTRA

$RIGHT .FILL

$LACK . -

For this to be a RUNOFF command, you need a period in column 1.
$WRONG

SQUESTION nopause:=true; page;

.NO FILL or .NF

Turns off Fill mode, giving a "ragged" or uneven right margin.
No extra spaces are added between words, and the word spacing you
type in

is what you get back. Lines are still filled up as much

as possible, but the right margin is not lined up. .

How do you specify an uneven right margin? Use the ABBREVIATED
command. .

$RIGHT .NF

$LACK .

You don't have a period in column one.

2WRONG

$QUESTION nopause:=true; page;

What command gives you exactly the word spacing you type in?
$RIGHT .NO FILL

$RIGHT .NF

$LACK .

You left out the period in column one.

3LACK N

Have you specified that you want NO £ill?

SWRONG

2QUESTION nopause:=true; page;

What command results in the words on each

line being spaced out so as to line up the right margin?
%RIGHT .FILL

%RIGHT .F

%LACK .

Without the period in column one, this is not a RUNOFF command.
SWRONG

SQUESTION nopause:=true; page;

How do you turn off Fill mode so as to get a ragged right margin?
2RIGHT .NO FILL

%RIGHT .NF

$LACK . :

You left out the dot in column one.
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$WRONG

$QUESTION nopause:=true; page;

What ABBREVIATED command restores Fill mode after it has been
turned off?

3RIGHT .F

$LACK .

You need a period in column 1.

YWRONG

$QUESTION TEST12: begin skiptest:=skiptest + 1; nopause:=true;
end; page;

How much do you already know about

Tab Stops

How do you set a tab stop in column 387
$NOEXTRA

$NEUTRAL .TAB STOPS 38

$ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL .TS 38

%ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL ?

$IF skipversion

%GOTO SECT12

$IFEND skipversion

ZEXTRA

SNEUTRAL

3IF skipversion

$GOTO SECT12

$IFEND skipversion

SQUESTION begin skiptest:=skiptest + 1; nopause:=true; end;
page;

How do you set tab stops in columns 3, 16, and 4¢?
ENOEXTRA

¢NEUTRAL .TS 3 , 16 , 40

$ALGOL begin skiprights:=skiprights + 1; end;
$NEUTRAL .TAB STOPS 3 , 16 , 40

$ALGOL begin skiprights:=skiprights + 1; end;
ENEUTRAL ?

¢IF skipversion

$GOTO SECT12

$IFEND skipversion

$EXTRA

$NEUTRAL

2IF skipversion

%GOTO SECT12

2IFEND skipversion

%QUESTION begin skiptest:=skiptest + 1; nopause:=true; end;

page;

If you have tab stops set in column 45 and column 31, what do you
type to

change the tab stop in column 31 to column 20?

FNOEXTRA

$NEUTRAL .TAB STOPS 20 , 45
$ALGOL begin skiprights:=skiprights + 1; end;
$IF skipversion
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%GOTO TEST13

$IFEND skipversion

$NEUTRAL .TS 20 , 45

$ALGOL begin skiprights:=skiprights + 1; end;
3IF skipversion

$GOTO TEST13

$IFEND skipversion

$NEUTRAL ?

$IF skipversion

%GOTO SECT12

$IFEND skipversion

$EXTRA

SNEUTRAL

2GOTO NEXT

$QUESTION SECT12: nopause:=true; page;
Setting tab stops

Tab stops can be set wherever you want them.
For tab settings to work properly,

.NOFILL (.NF) must be specified and
autoparagraph should be turned off (.NAP).

.TAB STOPS number , number ... or .TS number , number ...

Each number you specify must be greater than zero,

and they must be specified in ASCENDING ORDER.

Each .TS or .TAB STOPS command clears any previous setting
before new tab stops are set.

What is the ABBREVIATED command to set tab stops
in columns 12, 26, 35, and 72?

$EXTRA

$RIGHT . TS 12 , 286 , 35 , 72
$LACK .

You need a period in column one.
$WRONG

$QUESTION nopause:=true; pagde;

Let's say you have tab stops already set

in columns 5, 17, 29, and 37.

Type the UNABBREVIATED command to add one more tab stop in column
55.

$RIGHT .TAB STOPS 5,17,29,37,55

$RIGHT .TAB sTOPS 5 , 17 , 29 , 37 , 55

$LACK .

You have no period in column one.

$LACK ,

The stops should be separated by commas.
$WRONG

$QUESTION nopause:=true; page;
If you have tab stops set in column 2, column 18, column 9, and
column 28,



how do you move the tab stop from column 28 to column 38?
Remember, tab stops must be specified in ASCENDING ORDER.
$RIGHT . TAB STOPS 2 , 9 , 18 , 30

%RIGHT . Ts 2 , 9 , 18 , 30

SWRONG

$QUESTION nopause:=true; page;

How do you set tab stops in columns 8 and 147
$RIGHT .TAB STOPS 8 , 14

$RIGHT .TS 8 , 14

$LACK .

You left out the period in column one,.

$LACK ,

You left out the comma separating the tab positions.
$WRONG

$QUESTION nopause:=true; page;

Set a tab stop in column 14.

3$RIGHT .TAB STOPS 10

$RIGHT .TS 10

$LACK .

Put in a period in column 1.

3LACK 10

You didn't specify column 1@.

SWRONG

$TEXT TEST13: nopause:=true; page;

This concludes the instruction on RUNOFF.
$FINISH

$ALGOL

selectoutput(2);

write("Tests: ");print(skiptest);write("
Correct:");print(skiprights);

newline;

selectoutput (92);

end;

closefile(2);

lgout;

$END

159
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APPENDIX C

LINEAR DIALOGUE
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+RUN LINEAR

RUNOFF Tutorial

This course is for the person who <can type a document
on the terminal, but knows nothing about RUNOFF.

Let's make sure you can use the keyboard.
This is like a typewriter keyboard, with
some extra keys added. You may need
the RETURN key and the DELETE key.

To continue push RETURN,

When you have answered a question, you should press the RETURN
key
so that the program knows you are finished entering information.
Be careful to only press the RETURN key ONCE each time.

To continue push RETURN,

The DELETE key erases the last character you typed,
as long as you haven't ended the line by pressing RETURN,
To continue push RETURN.

The keyboard has the numbers 1 through 0, and lower case (small)
and capital letters. You can type answers in either
upper or lower case. Do NOT use the lower case letter "IV

for the number "1v,
To continue push RETURN,

When it asks, "How much do you know about ..." some topic,

the program may ask about something you never learned.

If you have no idea what the answer is,

then type in a question mark, "?",

The program will treat it as a wrong answer and continue.
To continue push RETURN,

For most answers, the program will say whether you were right
or wrong. When it asks "How much do you know about ..." some
topic,

however, the program will not tel! you this.

Type in your ID. Remember to press RETURN afterward.

SAMPLE

If you want to change an answer and have not yet pressed RETURN,
you can erase the last character on the line

by pressing the DELETE (RUBOUT) key.

For example, if you typed EXXPERT and wanted to change it to
EXPERT



you would delete the WTW HURW WEW WpPH_ apd the X"
by pressing the DELETE key 5 times, then typing PERT back in
again.

Try the DELETE key.
Type in the word EXXPERT,
then delete the XPERT and type the rest of the word,
PERT
back in correctly.
2EXXPERT®TREPX®PERT
Thats how the delete key works.
To continue push RETURN.

RUNOFF is a DECsystem-10 program that enables you to prepare
documents easily.
By inserting RUNOFF commands into your text,
you can format your material with a minimum of effort.
You need not worry about lining up margins,
page numbering, or other formatting considerations.
RUNOFF does all these things for you.
To continue push RETURN.

When you have finished this lesson, you should be able to:
Set margins and page size

Set line spacing and skip lines

Format paragraphs

Create centered headings and titles

Format lists

Set tab stops

Specify either a ragged right margin or a right margin which
lined up

How much do you already know about
RUNOFF Commands

=

What makes a RUNOFF command different from text?
?. IN COLUMN 1

When two or more commands are combined on one line,
what character is used to separate commands? Type in the
character.

73
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is

When several commands are combined on one line, what character

marks the
beginning of each command? Just type the character.,
?
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RUNOFF Commands and text input

RUNOFF uses TEXT and COMMANDS.

RUNOFF commands tell how to format

the text you enter.

Anything that is not a command is taken as text
and will be part of your finished output.

Format of RUNOFF commands

All RUNOFF commands begin with a period "." in

column 1 (the first space on the line).
Commands can be abbreviated, and several commands can be combined
on one line by separating them with a semicolon ";",

Can TEXT input to RUNOFF begin with a period in
column 1 (the first space on the line)?

NO

Good for. youl

Format of text input

Text input to RUNOFF is free form.

Lines can be any length you want.

Remember, though, that no text line can begin with a period in
column 1.

With what character do abbreviated RUNOFF commands start? Type
the character.

?I

Very good.

Can more than one RUNOFF command be written on a line? Answer YES
or NO.

?7YES

Very good.

In order to insert a RUNOFF command into text, you must start a
new line. ’

True or False?

?TRUE

Right!

The command must begin with a period in column 1.
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If you want to type in four RUNOFF commands one after another,

each command
must start on a new line. Is this true?

?NO

Good!

When several RUNOFF commands are typed on one line, in what
column must the

first command begin? .

21

You're doing fine.

How much do you already know about
Setting Page Size

What is the command for setting page size?
Leave out the numbers for a specific page size.
?.PS

Enter the command to set up a page 60 lines high and 132

characters wide.
?.PS 60,132

What is the ABBREVIATED command to set a page size of 45 columns
and 50 lines?

?7.PS 50,45

.PAGE SIZE lines , columns or spaces or .PS lines , columns or
spaces

This sets page size in lines by columns or spaces .

This is the area your text will occupy on the page.

The default when PAGE SIZE is not specified is
58 lines by 60 spaces.

.PAGE SIZE 25,72

for instance, sets page size to 25 lines by 72 columns or spaces.
A page size of 40 lines by 80 columns is specified by

.PS 40,80

How is a page size of 60 lines by 72 spaces specified?

Use the UNABBREVIATED command.

?.PAGE SIZE 60,72

Exactly right!

How is a page size of 55 lines by 132 columns specified?
?.PS 55,132



Good!
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How is a page size of 60 lines by 120 spaces or columns defined?

Use the ABBREVIATED comnmand.
?.PS 60,120
Right!

Type the ABBREVIATED command to specify a page size of

55 lines and 40 columns.
?.PS 55,40
Right!

in the RUNOFF command

.PS 25,80

What does the 25 stand for, lines or spaces?
?LINES

Very good.

Using ABBREVIATED commands, set up a page size of 72 columns and

66 lines.
?.PS 66,72
Right!

How much do you already know about
Setting Right Margin?

What command sets the right margin in column 307
Include the number in the command.
?7.RM 30

What ABBREVIATED command sets the right margin in column 25?7

?.RM 25

How do you set the right margin in column 120?
?.RM 120

«RIGHT MARGIN column or .RM c¢column

This sets the right margin to the column specified.

«RIGHT MARGIN 50
Sets the right margin to column 50,

Write the UNABBREVIATED command to set the right margin to

80.

column
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7. RIGHT MARGIN 80
Correct. .

What is the ABBREVIATED command
to set the right margin to 457
?7.RM 45

Exactly right!

«RM 72

sets the right margin to column 72,

How do you set the right margin to column 1207
?7.RM 120

Fine!l

What ABBREVIATED command sets the right margin to column 13?7
7.RM 13
Very good.

What ABBREVIATED command sets the right margin to column 20?
?7.RM 20
Good for you!

What command increases the right margin to 75?
?2.RM 75
Rightl

How much do you aiready know about
Line Spacing

How do you specify triple spacing?
?2.5P 3

What is the ABBREVIATED command to set line spacing on every

fourth line?
?2.S5P 4

How is double spacing set?
?.5P 2

«SPACING number or .SP number

B s -ttt

Sets vertical spacing between lines.
The default setting is 1, for single spacing.
Spacing can be from 1 to 5.
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.SP 3
gives triple spacing —— text on every third line.
How do you specify text spaced on every fifth line?

Use the UNABBREVIATED command.
?2.SPACING 3®3®5
Exactly right!

What is the ABBREVIATED command to set double spacing?
?7.5P 2
Exactly right!

What ABBREVIATED command gives triple spacing?
?7.5P 3
Correct.

What ABBREVIATED command will give double-spaced text?
?.SP 2
Very good.

After you have changed from single spacing to double spacing,
how do you restore single spacing in your text?

?2.5P 1

Very good.

Is it possible to specify spacing every eighth line?
NO
Good!

How much do you already know about
Paragraph Formatting

How do you specify a new paragraph made by indenting five spaces
and

skipping 3 lines?

?7.P 5,3

What is the command for a paragraph made by indenting 7 spaces
and

skipping one line?

?7.p 7,1

What is the ABBREVIATED command for a paragraph made by skipping
one line
and indenting 10 spaces?
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7.P 10,1

. PARAGRAPH indent , vertical spacing or .P indent , vertical
spacing

Formats a new paragraph.

Indent specifies the number of spaces the first line will be
indented.
Vertical spacing is the vertical spacing between paragraphs.

. PARAGRAPH 8,2

Creates a new paragraph by spacing 2 vertical spaces
and indenting 8 spaces.
What UNABBREVIATED command will give a new paragraph
indented 4 spaces and with 2 vertical spaces?
? .PARAGRAPH 4,2

Very good.

.P 5,1

Will create a new paragraph indented to column 5,
with a vertical spacing of one line.

What ABBREVIATED command will create a new paragraph indented to
column 15,

with a vertical spacing of two lines?

?7.P 15,2

OoK!

What ABBREVIATED command will create a new paragraph
indented to column 8, with 3 vertical spaces?

?.P 8,3

Sure!l

What does the 3 in
.P 5,3
stand for?
IVERT ICAL SPACES
Fine!
The program was not expecting this part of your answer:
VERTICAL

How would you create a paragraph with vertical spacing of 4
spaces

and indented 8 columns?

?.P 8,4
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Right!

Type the ABBREVIATED command to create a paragraph with vertical
spacing

of 2 lines and indentation of 4 columns.

?7.P 4,2

Sure!

How much do you already know about
Autoparagraph?

What command sets autoparagraph mode?
?.AP ’

What ABBREVIATED command turns off autoparagraph mode?
7. NAP

What ABBREVIATED command always gives a paragraph

indented 3 columns, with a vertical spacing of 2 lines,
whether or not autoparagraph is set?
7.P 3,2

+AUTOPARAGRAPH or .AP

Causes a BLANK LINE or any line started by pressing the TAB or

SPACE keys

to begin a new paragraph, the same as a .P command.

«AP will use whatever indent and spacing was set by your last
. PARAGRAPH -

command. The default if you haven't specified anything vet
is .P 5,1.

Name one of the keys

which you can press at the beginning of a line

which will give a new paragraph when .AP has been set.

?7TAB

Sure!

Will TAB in the middie of a line give a new paragraph?
7NO

Right!

What UNABBREVIATED command do you type for a SPACE at the
beginning of a line

to give a new paragraph?

? .AUTOPARAGRAPH

oK!
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« NOAUTOPARAGRAPH or .NAP

Turns off autoparagraph mode. A blank line, a tab or a blank

space
at the beginning of a line will no longer start a new paragraph.

Of course, the .P command will always start a new paragraph.

What ABBREVIATED command turns off autoparagraph mode?
7.NAP
Right!

What ABBREVIATED command will still give a new paragraph even
when

autoparagraph mode is turned off? Leave out the numbers for
indent and spacing.

?7.P

Right!

If you make tables with rows and columns, where the columns are
set using

tab stops, you should disable autoparagraph mode.

What do you type to turn off autoparagraph?

? .NAP

oK'!

What ABBREVIATED command do you type when you want the
convenience

of starting a new paragraph by simply typing a TAB at the
beginning

of a new line?

?7.AP

Correct.

How much do you already know about
Centered Headings or Captions

What is the ABBREVIATED command to center the heading
PART 1

on a line?
?2.C;PART 1

What ABBREVIATED command centers the heading
PRACTICE

on a line?

?.C;PRACTICE



What command centers the word

VARITATIONS
on a line?
?.C;VARIATIONS

-

«.CENTER; text or .C;

Centers the text.

+CENTER;;EFFECTIVE WRITING SKILLS

centers

will center

Write the UNABBREVIATED command to center

OUT OF THE HILLS

NEW

EFFECTIVE WRITING SKILLS
.C;NEW IDEAS FOR 1984

?.CENTER;OUT OF THE HILLS

You're doing fine.

Write the ABBREVIATED command necessary to center the phrase
WELCOME TO THE LI!BRARY
?.C;WELCOME TO THE LIBRARY

Right!

IDEAS FOR 1984

the heading
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Writé'the ABBREVIATED command necessary to center the heading,

ABSTRACT
?7.C;ABSTRACT
Right!

What command centers

?.C; TABLE OF CONTENTS

Right!

Type the command which centers APPENDIX on a

?7.C;APPENDIX
Good for youl!

Type the ABBREVIATED command which centers

DIRECTIONS
?.C;DIRECTIONS
Exactly right!

the phrase,

TABLE OF CONTENTS?

the heading,



How much do you already know about
Titles

How should the title
CHAPTER 1

be specified?

?7.T CHAPTER 1

What ABBREVIATED command sets up the title
READING TECHNIQUES?
?.T READING TECHNIQUES

What is the ABBREVIATED command to create the title
LANGUAGE HANDBOOK ?
7. T LANGUAGE HANDBOOK

.TITLE text or .T text
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Outputs the text across the top of every page after page 1.

The rest of the line following the .TITLE command

is taken as the title.

Unlike the CENTER command, there is no semicolon ";"
in the .TITLE command.

+TITLE OPTIMIZATION TECHNIQUES

would give

OPTIMIZATION TECHNIQUES Page no.
for a title, beginning with page 2 of your output.

Type the UNABBREVIATED command to create the title
LI1ST OF STATIONS

?7.TITLE LIST OF STATIONS

Good for you!

The command

.T NOW IS THE TIME

places the title

NOW IS THE TIME Page no.

at the top of every page after the first page. RUNOFF
automatically '

numbers the pages for vyou.

The rest of the line following the .T command is the title.

No other commands can follow a .TITLE command on the same

line.

What ABBREVIATED command should you type to create the title

AROUND THE WORLD
?.T AROUND THE WORLD
Right!
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Write the ABBREVIATED command to create a title,
SEVEN DAYS,

?.T SEVEN DAYS

Right!

Is the sequence

«T Seven days of the week;.s 2;
a correct title command?

INO

Correct.

Write the ABBREVIATED command necessary to create the title
ANNUAL REPORT

in your RUNOFF output.

?.T ANNUAL REPORT

Very good.

Type the ABBREVIATED.command to create the title,STEPS TO TAKE.
?.T STEPS TO TAKE
OK!

How much do you already know about
Line Skips

What is the ABBREVIATED command to skip one line?
2.5 1

What is the ABBREVIATED command to skip 3 lines?
7.5 3

Without using ABBREVIATED commands, how do you skip four lines?
?7.SKIP 4

Skips the number of lines specified.

LSKIP 2
Skips 2 tines.

What UNABBREVIATED command skips 4 lines?
?2.SKIP 4
OK!
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S 1
Skips one line
.S 5
Skips five lines
What is the ABBREVIATED command to skip 3 lines?
7.5 3
Fine!

What would you type to skip 6 lines?
2.5 6
Good for you!

What do you type to skip five lines?

Use the ABBREV!IATED command. N
2.5 5

Exactly right!

What do you type to skip nine lines?
?.S 9
You're doing fine.

What command skips two lines?
2.5 2
Right!

How much do you already know about
Lists

How do you begin a double-spaced list?
?7.LS 2

How do you specify

TWO CUPS FLOUR

as an element in a list?
?7.LE; TWO CUPS FLOUR

How do you end a list?
1§@§®,.ELS

Formatting Lists

RUNOFF can be used to create numbered and indented lists.
Sub—-lists can also be created within lists.
The LLIST (.LS), «LIST ELEMENT (.LE), and .END LIST (.ELS)

commands
are used to format lists.
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«LIST number or .LS number

Sets the beginning of an indented list with line spacing
specified by number .
The indentation for lists is standard.

How do you specify a single-spaced list? Use the UNABBREVIATED
command.

?.LIST 1

Good for youi

What ABBREVIATED command starts a double-spaced list?
?7.LS 2
Good!

«LIST ELEMENT; TEXT or .LE; text

Makes an item in the list. In the finished output, list items
are indented and are automatically numbered for you.

How would you specify

ADD TWO TEASPOONS OF SUGAR

as a list element? Use the UNABBREVIATED command.
?.LIST ELEMENT ;ADD TWO TEASPOONS OF SUGAR

Correct.

Type the ABBREVIATED command to create the list element
MONDAY 'S WORK

?7.LE ;MONDAY!'S WORK

Good!

+END LIST or .ELS

terminates the list.
Each list or sublist you create with a .LIST or .LS command
must be ended with a matching .ELS or .END LIST command.

Here is a list:

LS 1

.LE;RED

«LE; YELLOW

.LE;BLUE

Type the UNABBREVIATED command to end this list.
?.ELS

Wrong!

Try again.



176

Here is a list:

LS 1

« LE; RED

«LE;YELLOW

. LE;BLUE

Type the UNABBREVIATED command to end this list.
?2.END LIST

You're making progress.

Here is another list made up of a main list with two sublists:
RUNOFF Input RUNOFF output

LS 1

+LE;PRIMARY COLORS 1. PRIMARY COLORS

.LS 1

. LE;RED 1. RED

«LE; YELLOW 2. YELLOW

«LE;BLUE 3. BLUE

.ELS :

. LE ; SECONDARY COLORS 2. SECONDARY COLORS

LS 1

« LE ; ORANGE 1. ORANGE

. LE ; GREEN 2. GREEN

.LE; PURPLE 3. PURPLE

On one line, type the two ABBREVIATED commands necessary to

end the sublist and also end the main list. Remember to separate

the two

commands with a semicolon.
?.ELS;.ELS
Very goode.

Create

SHOES

as an element in a list.
?.LE; SHOES

Exactly right!

Type the ABBREVIATED command to make
CHECK THE TIME

an element in a list.
?.LE ;CHECK THE TIME
Very good.

On the next 5 lines type in the ABBREVIATED commands to begin a
double-spaced list, create the elements FRONT, MIDDLE, BACK,
then end the list. Type one command per line.

?7.LS 2

Finel

Now set up the first list element, FRONT,
7. LE ; FRONT



Correct.

Now set up the second list element, MIDDLE.
?.LE;MIDDLE
You're doing fine.

Now set up the third list element, BACK.
?.LE ;BACK
Finel

Now end the list
?.ELS
Sure!
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On the next 5 lines, type in the ABBREVIATED commands to begin a

single-spaced list, create the elements MAPLE, SPRUCE,
then end the list.

?7.LS 1

Finel

Set up the list element, MAPLE.
?7.LE ;MAPLE
Sure!

Set up the list element, SPRUCE.
?.LE; SPRUCE
OoK'!

Set up the list element, POPLAR.
?.LE; POPLAR
Good for you!

Now end the list.

?.ELS
Good!

How much do you already know about

Fill Mode
How do you set Fill mode?
?OF

POPLAR,

What ABBREVIATED command specifies that the right margin

is to be lined up by adjusting word spacing?
?7.F

What ABBREVIATED command turns off fill mode
and gives a ragged right margin?
?.NF
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+FILL or .F

Adds extra spaces between words on each line
so as to line up the right margin of the text.

How do you specify word spacing so that the

right margin is lined up? Use the UNABBREVIATED command.
7.FILL

Exactly right!

«NO FILL or .NF

Turns off Fill mode, giving a "ragged" or uneven right margin.

No extra spaces are added between words, and the word spacing you
type in

is what you get back. Lines are still filled up as much

as possible, but the right margin is not lined up.

How do you specify an uneven right margin? Use the ABBREVIATED
command.

?.NF

Right!

What command gives you exactly the word spacing you type in?
?7.NF
Good!

What command results in the words on each

line being spaced out so as to line up the right margin?
?7.F

Good!

How do you turn off Fill mode so as to get a ragged right margin?
?7.NF
Correct.

What ABBREVIATED command restores Fill mode after it has been

turned of f?
?7.F
Exactly right!

How much do you already know about
Tab Stops

How do you set a tab stop in column 38?
7. TS 38

How do you set tab stops in columns 3, 16, and 40?
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?7.TS 3,16,40

I1f you have tab stops set in column 45 and column 31, what do you
type to

change the tab stop in column 31 to column 20?

?.TS 20,45

Setting tab stops

Tab stops can be set wherever you want them.
For tab settings to work properly,

«NOFILL (.NF) must be specified and
autoparagraph should be turned off (.NAP),

. TAB STOPS number , number ... or .TS number , number ...

Each number you specify must be greater than zero,

and they must be specified in ASCENDING ORDER.

Each .TS or .TAB STOPS command clears any previous setting
before new tab stops are set.

What is the ABBREVIATED command to set tab stops
in columns 12, 20, 35, and 72?7

?.TS 12, 20, 35, 72

Exactly right!

Let's say you have tdab stops already set
in columns 5, 17, 29, and 37.
Type the UNABBREVIATED command to add one more tab stop in column

55.
7.TAB STOPS 5,17,29,37,55

Sure!

If you have tab stops set in column 2, column 18, column 9, and

column 28,
how do you move the tab stop from column 28 to column 30?

Remember, tab stops must be specified in ASCENDING ORDER.
?7.TS 2,9,18,30
Correct.

How do you set tab stops in columns 8 and 147
7.7TS 8, 14
Exactly right!

Set a tab stop in column 10.
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7.T5 10
Very good.

This concludes the instruction on RUNOFF.

End of lesson "LINEAR",
You have answered 84 questions, and you gave the right answer

84 times.
On 83 questions your answer was right the first time you got the

question.
To continue push RETURN,
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$ALGOL

begin external procedure lgout;
string idname;

string inter;

string prerun, preterm;
$TEACHER CHARLES A. DYER
$LANGUAGE ENGLISH
$SGNOSIS

SKEEP

$TEXT

Posttest

Take as much time as you need for this test.

READ EACH QUESTION THROUGH before you start to answer it.
Some answers require that you type several commands.
Unless you are told to do otherwise,

type each command on a SEPARATE LINE.

Be careful to type the commands in the order specified by the
question.

When you have typed in some answers, you may get a response which
says, "The computer did not understand your answer,"

or, "The program was not expecting this part of your answer."
DO NOT repeat your answer, but KEEP GOING to the next
answer or the next question.

Now, type in your ID.

2QEND

SALGOL

begin

openfile (2,"");

release (2);

getline; idname:=answer;

inter:=copy(idname,l1,6);

idname:=concat (inter," .TST");

output (2,"DSK");

openfile (2,idname);

end;

%ORDER

ENOEXTRA

$QUESTION ADRl: nopause := true; page;

Did you know RUNOFF before the instruction you just took?
Answer YES or NO.

$NEUTRAL YES

%ALGOL begin prerun:="YES"; end;

gNEUTRAL NO

%ALGOL begin prerun:="NO"; end;

SEXTRA

ENEUTRAL

Answer just YES or NO.

%GOTO ADR1

$QUESTION ADR2: nopause:=true; page;

Have you ever used a terminal before this instruction?
Answer YES or NO,

SNOEXTRA

$NEUTRAL YES



RALGOL begin preterm:="YES";
SNEUTRAL NO

SALGOL begin preterm:="NO";
SEXTRA

SNEUTRAL

Answer just YES or NO,

%GOTO ADR2

ENOEXTRA

end;

end;

2ALGOL begin gcount := gcount +1; end;

SQUESTION page; page;

Using a separate line for each command,

Create a single-spaced list,

put in the three days of the week,
SUNDAY MONDAY TUESDAY as items,

then end the list.

Use ABBREVIATED commands.
$NEUTRAL .LS 1

3ALGOL begin score := score
2EXTRA

SNEUTRAL

%GOTO NEXT

2QEND

SNOEXTRA

$QUESTION nopause := true;
Continue with the list item
SNEUTRAL .LE ; SUNDAY
%ALGOL begin score := score
2EXTRA

SNEUTRAL

2GOTO NEXT

3QEND

$NOEXTRA

2QUESTION nopause := true;
Continue with the list item
SNEUTRAL .LE ; MONDAY
$ALGOL begin score := score
ZEXTRA

ENEUTRAL

$GOTO NEXT

FQEND

$NOEXTRA

FQUESTION nopause := true;
Continue with the list item
SNEUTRAL .LE ; TUESDAY
$ALGOL begin score := score
SEXTRA

SNEUTRAL

%GOTO NEXT

$QEND

$NOEXTRA

SQUESTION nopause := true;
Continue ... end the list
gNEUTRAL .ELS

%ALGOL begin score := score

+1; latescore

SUNDAY

+1; latescore

MONDAY

+1; latescore

TUESDAY

+1; latescore

+1; latescore

:+= latescore

:= latescore

:= latescore

:= latescore

:= latescore
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end;

end;

end;

end;

; end;



ENEUTRAL
%$GOTO NEXT
%QEND
$NOEXTRA

$ALGOL begin qcount := gcount +1; end;

ZQUESTION nopause := true; page;

On separate lines, using abbreviated commands
set up a title, OUTLINE FOR PROGRESS
set the right margin in column 62,

then skip four 1lines.

SNEUTRAL .T OUTLINE FOR PROGRESS
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%ALGOL begin score := score +1; latescore := latescore + 1; end;

FEXTRA

SNEUTRAL

$GOTO NEXT

$QEND

ENOEXTRA

ZQUESTION nopause := true;

Continue ... set the right margin in column 62

ENEUTRAL .RM 62

$ALGOL begin score := score +1; latescore := latescore + 1l; end;

$EXTRA

$NEUTRAL

%GOTO NEXT

$QEND

SNOEXTRA

$QUESTION nopause := true;
Continue ... skip four lines
SNEUTRAL .S 4

SALGOL begin score := score +1; latescore := latescore + 1; end;

SNEUTRAL
3GOTO NEXT
$QEND
ENOEXTRA

%ALGOL begin gcount := dgcount +1; end;

FQUESTION nopause := true; page;

What character is used to separate RUNOFF commands on the same

line?

Type the character.
ENEUTRAL ;

%ALGOL begin score := score
$NEUTRAL A SEMICOLON

$ALGOL begin score := score
SNEUTRAL SEMICOLON

$ALGOL begin score := score
SNEUTRAL A SEMI COLON
%ALGOL begin score := score
SNEUTRAL SEMI COLON

$ALGOL begin score := score
ENEUTRAL

%GOTC NEXT

$QEND

ENOEXTRA

latescore

latescore

latescore

latescore

latescore

2ALGOL begin gcount := gcount +1; end;

:= latescore

latescore

latescore

latescore

-
.

:= latescore

end;

end;

; end;

end;

end;
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%QUESTION nopause := true; page:;

Cn separate lines using abbreviated.commands

Set up a page 40 columns (spaces) wide and 25 lines high,
set autoparagraph mode,

and create the centered heading, FOR SALE.

SNEUTRAL .PS 25 , 40

$ALGOL begin score := score +]; latescore := latescore + 1; end;
SEXTRA

SNEUTRAL

%GOTO NEXT

$QEND

SNOEXTRA

$QUESTION nopause := true;

Continue ... set autoparagraph mode next

SNEUTRAL .AP

$ALGOL begin score := score +1; latescore := latescore + 1; end;
$EXTRA

SNEUTRAL

$GOTO NEXT

%QEND

ENOEXTRA

%QUESTION nopause := true;

Continue ... create the centered heading FOR SALE

$SNEUTRAL .C ; FOR SALE

$ALGOL begin score := score +1; latescore := latescore + 1; end;
ZNEUTRAL

3$GOTO NEXT

%QEND

SNOEXTRA

$ALGOL begin gcount := gcount +1; end;

$QUESTION nopause := true; page;

What abbreviated command sets the right margin in column 5@?
$NEUTRAL .RM 50

%ALGOL begin score := score +1; latescore := latescore + 1; end;
SNEUTRAL

$GOTO NEXT

$QEND

ENOEXTRA

$ALGOL begin gcount := qcount +1; end;

SQUESTION nopause := true; page;

On separate lines

List the abbreviated commands to restore fill mode,

set autoparagraph mode,

then define paragraph formatting to be 15 spaces indentation
and 2 lines of vertical spacing.

$NEUTRAL .F

$ALGOL begin score := score +1; latescore := latescore + 1; end;
SEXTRA

SNEUTRAL

%GOTO NEXT

$QEND

$NOEXTRA

ZQUESTION nopause := true;

Continue ... set autoparagraph mode
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$NEUTRAL .AP

$ALGOL begin -score := score +1; latescore := latescore + 1l; end;
$EXTRA

$NEUTRAL

$GOTO NEXT

%QEND

ENOEXTRA

%QUESTION nopause := true;

Continue by setting the paragraph format

$NEUTRAL .P 15 , 2

%ALGOL begin score := score +1; latescore := latescore + 1; end;
INEUTRAL

2GOTO NEXT

%QEND

ENOEXTRA

%ALGOL begin gcount := gcount +1; end;

%FQUESTION nopause := true; page;

What abbreviated command sets triple spacing?

$NEUTRAL .SP 3

%ALGOL begin score := score +1; latescore := latescore + 1; end;
$NEUTRAL

%GOTO NEXT

$QEND

$NOEXTRA

$ALGOL begin gcount := gcount +1; end;

%QUESTION nopause := true; page;

What abbreviated command sets a paragraph with vertical spac1ng
of one line

and indentation of five spaces?

$NEUTRAL .P 5 , 1

$ALGOL begin score := score +1; latescore := latescore + 1; end;
$NEUTRAL

%GOTO NEXT

%QEND

$NOEXTRA

$ALGOL begin gecount := gcount +1; end;

ZQUESTION nopause := true; page;

Using abbreviated commands on ONE LINE,

set autoparagraph mode

set up a triple-spaced page

and set page size to 42 columns (spaces) wide and 20 lines high.
$NEUTRAL .AP ; .SP 3 ; .PS 20 , 49

2ALGOL begin score := score +3; latescore := latescore + 3; end;
$NEUTRAL

3GOTO NEXT

%QEND

ENOEXTRA

$ALGOL begin gqcount := gcount +1; end;

ZQUESTION nopause := true; page;

Using abbreviated commands on 6 separate lines,

disable autoparagraph mode

restore fill mode

then set up a single-spaced list

put in the two items



FIRST ENTRY and SECOND ENTRY
then end the list.

FNEUTRAL .NAP

%ALGOL begin score := score
SEXTRA

SNEUTRAL

$GOTO NEXT

$QEND

SNOEXTRA

$QUESTION nopause := true;
Next, restore fill mode
SNEUTRAL .F

%ALGOL begin score := score
SEXTRA

SNEUTRAL

$GOTO NEXT

$QEND

SNOEXTRA

SQUESTION nopause := true;
Continue ... begin the list
$NEUTRAL .LS 1
SALGOL begin score :=
SEXTRA

SNEUTRAL

$GOTO NEXT

ZQEND

ENOEXTRA

SQUESTION nopause := true;

Continue with the first list item
SNEUTRAL .LE ; FIRST ENTRY

%ALGOL begin score := score +1; latescore
SEXTRA

$NEUTRAL

2GOTO NEXT

FQEND

SNOEXTRA

SQUESTION nopause := true;

Next, set up the second list item
SNEUTRAL .LE ; SECOND ENTRY

SALGOL begin score := score +1; latescore
SEXTRA

SNEUTRAL

%GOTO NEXT

$QEND

ZNOEXTRA

$QUESTION nopause := true;

Continue ... end the list

ENEUTRAL .ELS

%ALGOL begin score := score +1; latescore
$NEUTRAL

%GOTO NEXT

%QEND

$NOEXTRA

$ALGOL begin gcount := gcount +1; end;

+1; latescore

+1; latescore

score +1; latescore

latescore

latescore

latescore

latescore

latescore

latescore

187

end;

end;

end;

end;

; end;

end;



188

$QUESTION nopause := true; page;

Using abbreviated commands on ONE LINE,

Disable fill mode

and set tab stops in columns 6, 21, and 35.

$NEUTRAL .NF ; .TS 6 , 21 , 35

$ALGOL begin score := score +2; latescore := latescore + 1; end;
SEXTRA

SNEUTRAL

%GOTO NEXT

$QEND

SNOEXTRA

%QUESTION nopause := true; page;

Set up a paragraph indented 3 spaces with vertical spacing of one
line.

SNEUTRAL .P 3 , 1

%ALGOL begin score := score +1; latescore := latescore + 1; end;
SNEUTRAL

%GOTO NEXT

$QEND

$NOEXTRA

%ALGOL begin gcount := gcount +1; end;

$QUESTION nopause := true; page;

What abbreviated command sets autoparagraph mode?

SNEUTRAL .AP

$ALGOL begin score := score +1; latescore := latescore + l; end;
SNEUTRAL :
%GOTO NEXT

%QEND

SNOEXTRA

%ALGOL begin qcount := gcount +1; end;

3QUESTION nopause := true; page;

What abbreviated command explicitly specifies that the right
margin

is to be lined up by adjusting word spacing?

$NEUTRAL .F

$ALGOL begin score := score +1; latescore := latescore + 1; end;
ENEUTRAL

$GOTO NEXT

$QEND

SNOEXTRA

SALGOL begin qcount := gcount +1; end;

$QUESTION nopause := true; page;

On ONE LINE type the abbreviated commands which

set double spacing,

then set up a paragraph indented 7 spaces, with vertical spacing
of 1 line.

SNEUTRAL .SPp 2 ; .P 7
%ALGOL begin score :=
$NEUTRAL

$GOTO NEXT

$QEND

$NOEXTRA

$ALGOL begin gcount := qgcount +1; end;
$QUESTION nopause := true; page;

1
r
score +2; latescore := latescore + 2; end;
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What abbreviated command terminates a list?

$NEUTRAL .ELS

$ALGOL begin score := score +1; latescore := latescore + 1; end;
$NEUTRAL

$GOTO NEXT

$QEND

SNOEXTRA

%ALGOL begin gcount := gcount +1; end;

$QUESTION nopause := true; page;

What abbreviated command produces an uneven right margin?
$NEUTRAL .NF

$ALGOL begin score := score +1; latescore := latescore + 1; end;
ENEUTRAL

$GOTO NEXT

$QEND

ENOEXTRA

$ALGOL begin qcount := gcount +1; end;

%QUESTION nopause := true; page;

On two successive lines

type the two abbreviated commands to

set up ONCE MORE as an item in a list,

then end the list.

$NEUTRAL .LE ; ONCE MORE

$ALGOL begin score := score +1; latescore := latescore + 1; end;
$EXTRA

$NEUTRAL

$GOTO NEXT

%QEND

$NOEXTRA

SQUESTION nopause := true;

Continue ... end the list

SNEUTRAL .ELS

%ALGOL begin score := score +1; end;

SNEUTRAL

3GOTO NEXT

$QEND

$NOEXTRA

$ALGOL hegin gcount := gcount +1; end;

$QUESTION nopause := true; page;

What abbreviated command turns off autoparagraph mode?
$NEUTRAL .NAP

3ALGOL begin score := score +1; latescore := latescore + 1; end;
ENEUTRAL

$GOTO NEXT

$QEND

&NOEXTRA

$ALGOL begin gcount := gcount +1; end;

$QUESTION nopause := true; page;

What abbreviated command starts a single-spaced list?
SNEUTRAL .LS 1

%ALGOL begin score := score +]; latescore := latescore + 1; end;
$NEUTRAL

$GOTO NEXT

$QEND



19p

$NOEXTRA

$ALGOL begin gcount := gcount +1; end;

$QUESTION nopause := true; page;

On ONE LINE, write the abbreviated commands which

Set up a page 35 spaces wide and 45 lines high,

set a ragged right margin,

and start a triple-spaced list.

$NEUTRAL .PS 45 , 35 ; .NF ; .LS 3

%ALGOL begin score := score +3; latescore := latescore + 3; end;
$NEUTRAL .

$GOTO NEXT

%QEND

$NOEXTRA

%ALGOL begin gcount := gcount +1; end;

3$QUESTION nopause := true; page;

On two successive lines,

Write the abbreviated commands necessary

to explicitly specify £fill mode

and set up a page 55 lines high by 66 spaces wide.

$NEUTRAL .F

%ALGOL begin score := score +1; latescore := latescore + 1; end;
$EXTRA

SNEUTRAL

3GOTO NEXT

$QEND

$NOEXTRA

%$QUESTION nopause := true;

Continue ... set up the page size

$NEUTRAL .PS 55 , 66

3ALGOL begin score := score +1; latescore := latescore + 1; end;
SEXTRA

$NEUTRAL

$GOTO NEXT

2QEND

$NOEXTRA

$QUESTION nopause := true; page;

On two successive lines below using ABBREVIATED commands,
Skip two lines,

and begin a new paragraph indented nine spaces with vertical
spacing of

one line. Use abbreviated commands.

$NEUTRAL .S 2

%ALGOL begin score := score +1; latescore := latescore + 1; end;
SEXTRA

$NEUTRAL

$GOTO NEXT

$QEND

$NOEXTRA

$QUESTION nopause := true;

Continue ... begin the new paragraph

$NEUTRAL .P 9 , 1

2ALGOL begin score := score +1; latescore := latescore + 1; end;
$NEUTRAL

3GOTO NEXT
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%QEND

ENOEXTRA .

%ALGOL begin gcount := gcount +1; end;

$QUESTION nopause := true; page;

On ONE LINE, write the abbreviated commands necessary to
set double spacing,

turn off £ill mode,

skip three lines

and set tab stops in column five and in column fifteen.
$NEUTRAL .SP 2 ; .NF ; .53 ; . TS 5, 15

%ALGOL begin score := score +4; latescore := latescore + 4; end;
SNEUTRAL

2GOTO NEXT

$QEND

SNOEXTRA

$ALGOL begin qcount := gcount +1; end;

%$QUESTION nopause := true; page;

How is a page size of 6@ lines by 120 spaces specified?
Use abbreviated commands.

$NEUTRAL .PS 64 , 120

%ALGOL begin score := score +1; latescore := latescore + 1l; end;
$NEUTRAL

$GOTO NEXT

$QEND

SNOEXTRA

%ALGOL begin qcount := gcount +1; end;

%$QUESTION nopause := true; page;

How do you set tab stops in columns 58, 35, and 207

Use abbreviated commands.

$NEUTRAL .TS 20 , 35 , 5@

$ALGOL begin score := score +1; latescore := latescore + 1; end;
SNEUTRAL

%GOTO NEXT

%QEND

SNOEXTRA

$ALGOL begin gcount := gcount +1; end;

%QUESTION nopause := true; page;

On 9 separate lines, using abbreviated commands,

turn off autoparagraph mode,

turn off fill mode,

set tab stops in columns 4@ and 58,

set the right margin to column 80,

and create the single-spaced list, ITEM1l, ITEM2, ITEM3.
SNEUTRAL .NAP

%ALGOL begin score := score +1; latescore := latescore + 1; end;
$EXTRA

$NEUTRAL

$GOTO NEXT

%QEND

FNOEXTRA

2QUESTION nopause := true;

Continue ... turn off £fill mode

$NEUTRAL .NF

$ALGOL begin score := score +1; latescore := latescore + 1l; end;
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SNEUTRAL

$GOTO NEXT

$QEND

ENOEXTRA

SQUESTION nopause := true;

Continue ... set the tab stops

SNEUTRAL .TS 4¢ , 50

$ALGOL begin score := score +1; latescore
%EXTRA

SNEUTRAL

$GOTO NEXT

FQEND

$NOEXTRA

%QUESTION nopause¢ := true;

Continue ... set the right margin
$NEUTRAL .RM 88

%ALGOL begin score := score +1; latescore
$EXTRA

$NEUTRAL

$GOTO NEXT

2QEND

$NOEXTRA

%QUESTION nopause := true;

Continue ... begin the list

SNEUTRAL .LS 1

%ALGOL begin score := score +1; latescore
SEXTRA

$NEUTRAL

$GOTO NEXT-

$QEND

$NOEXTRA

ZQUESTION nopause := true;
Continue ... put in ITEM1
$NEUTRAL .LE ; ITEM1

$ALGOL begin score := score +1;
SEXTRA

SNEUTRAL

$GOTO NEXT

$QEND

ENOEXTRA

ZQUESTION nopause := true;
Continue ... put in the second list item,
$NEUTRAL .LE ; ITEM2

$ALGOL begin score := score +l1; latescore
SEXTRA

ENEUTRAL

$GOTO NEXT

$QEND

ENOEXTRA

3QUESTION nopause := true;

latescore
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latescore + end;

:= latescore + end;

latescore + end;

Continue ... put in the third list item, ITEM3

SNEUTRAL .LE ; ITEM3

$ALGOL begin score := score +1; latescore

:+= latescore + 1; end:
ITEM2

:= latescore + 1; end;
:= latescore + 1; end;
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SEXTRA

SNEUTRAL

%GOTO NEXT

$QEND

SNOEXTRA

ZQUESTION nopause := true;

Continue ... end the list

$NEUTRAL .ELS

$ALGOL begin score := score +1; latescore := latescore + 1; end;
SNEUTRAL

%2GOTO NEXT

$QEND

ENOEXTRA

$ALGOL begin gcount := gcount +1; end;

$QUESTION nopause := true; page;

On ONE LINE,

type the abbreviated commands to set autoparagraph mode,

set tab stops in every fifth column from column 5 up to column
28,

then center the heading, WHAT TO DO NEXT

$NEUTRAL .AP ; . TS 5, 12 , 15, 20 ; .C ; WHAT TO DO NEXT
$ALGOL begin score := score +3; latescore := latescore + 3; end;
ENEUTRAL

$GOTO NEXT

2QEND

SNOEXTRA

%ALGOL begin gcount := gcount +1; end;

3QUESTION nopause := true; page;

Type the abbreviated command to set up a title, GUIDE TO HOUSING.
$NEUTRAL .T GUIDE TO HOUSING

$ALGOL begin score := score +1; latescore := latescore + 1; end;
$NEUTRAL

%GOTO NEXT

$QEND

INOEXTRA

%ALGOL begin qcount := qgcount +1; end;

%QUESTION nopause := true; page;

What abbreviated command skips two lines?

SNEUTRAL .S 2

%ALGOL begin score := score +1; latescore := latescore + 1; end;
SNEUTRAL

%GOTO NEXT

2QEND

SNOEXTRA

$ALGOL begin gcount := qcount +1; end;

$QUESTION nopause := true; page;

On ONE LINE,

set the right margin in column 25,

and set up the title, HOW TO REALLY SUCCEED.

Use abbreviated commands.

$NEUTRAL .RM 25 ; .T HOW TO REALLY SUCCEED

$ALGOL begin score := score +2; latescore := latescore + 2; end;
$NEUTRAL

%GOTO NEXT
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$QEND

ENOEXTRA

$ALGOL begin gcount := gcount +1; end;

3QUESTION nopause := true; page;

On ONE LINE, skip two vertical spaces

and create the centered heading, SUMMARY.

Use abbreviated commands.

$NEUTRAL .S 2 ; .C ; SUMMARY

$ALGOL begin score := score +2; latescore := latescore + 2; end;
$NEUTRAL

%$GOTO NEXT

$QEND

ZNOEXTRA

%ALGOL begin qcount := qcount +1; end;

%QUESTION nopause := true; page;

Using abbreviated commands on two successive lines,
create the centered heading IT MUST BE MAGIC

then set triple spacing.

$NEUTRAL .C ; IT MUST BE MAGIC

%ALGOL begin score := score +1; latescore := latescore + 1l; end;
$EXTRA

SNEUTRAL

$GOTO NEXT

$QEND

ENOEXTRA

$QUESTION nopause := true;

Continue ... set triple spacing
SNEUTRAL .SP 3

%ALGOL begin score := score +1; latescore
ENEUTRAL

$GOTO NEXT

$FINISH

$ALGOL

selectoutput(2);

write("Prev: ");write(prerun);write(" Term: ");write(preterm);
newline; '
selectoutput (@) ;

end;

closefile(2);

lgout;

$END

latescore + 1; end;
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APPENDIX E

POSTTEST DIALOGUE
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+RUN POSTST

Posttest

Take as much time as you need for this test.

READ EACH QUESTION THROUGH before you start to answer it.
Some answers require that you type several commands.

Unless you are told to do otherwise,

type each command on a SEPARATE LINE.

Be careful to type the commands in the order specified by the
question.

When you have typed in some answers, you may get a response which
says, "The computer did not understand your answer "

or, "The program was not expecting this part of your answer."
DO NOT repeat your answer, but KEEP GOING to the next

answer or the next question.

Now, type in your ID.

SAMPLE

Did you know RUNOFF before the instruction you just took?
Answer YES or NO.
NO

Have you ever used a terminal before this instruction?
Answer YES or NO.

?YES
To continue push RETURN,

Using a separate line for each command,
Create a single—spaced list,

put in the three days of the week,
SUNDAY MONDAY TUESDAY as items,

then end the list.

Use ABBREVIATED commands.

2.LS 1

Continue with the list item SUNDAY
?.LE; SUNDAY

Continue with the [ist item MONDAY
?. LE ;MONDAY

Continue with the list item TUESDAY
?.LE; TUESDAY

Continue ... end the list
?.ELS
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On separate lines, using abbreviated commands
set up a title, OUTLINE FOR PROGRESS

set the right margin in column 62,

then skip four lines.

?.T OUTLINE FOR PROGRESS

Continue ... set the right margin in column 62
?7.RM 62

Continue ... skip four lines
7.5 4

What character is used to separate RUNOFF commands on the same
line?
Type the character.

? -

L]

On separate lines using abbreviated commands

Set up a page 40 columns (spaces) wide and 25 lines high,

set autoparagraph mode,

and create the centered heading, FOR SALE.

?THIS IS A MISTAKE

The program was not expecting this part of your answer:
THIS IS A MISTAKE

Continue ... set autoparagraph mode next
7.AP

Continue ... create the centered heading FOR SALE
?.C;FOR SALE

What abbreviated command sets the right margin in column 50?
?.RM 50

On separate lines

List the abbreviated commands to restore fill mode,

set autoparagraph mode,

then define paragraph formatting to be 15 spaces indentation
and 2 lines of vertical spacing.

?,F

Continue ... set autoparagraph mode
?7.AP

Continue by setting the paragraph format
?2.P 15,2

What abbreviated command sets triple spacing?
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What abbreviated command sets a paragraph with vertical spacing

of one line
and indentation of five spaces?
?7.P5,1

Using abbreviated commands on ONE LINE,

set autoparagraph mode
set up a triple-spaced page

and set page size to 40 columns (spaces) wide and 20
?.AP;.SP3;.PS520,40

Using abbreviated commands on 6 separate lines,
disable autoparagraph mode

restore fill mode

then set up a single-spaced list

put in the two items

FIRST ENTRY and SECOND ENTRY
then end the list.

?.NAP

Next, restore fill mode
?7.F

Continue ... begin the list
?7.LS1

Continue with the first list item
?.LE;FIRST ENTRY

Next, set up the second list item
?.LE; SECOND ENTRY

Continue ... end the list
?7.ELS

Using abbreviated commands on ONE LINE,
Disable fill mode

and set tab stops in columns 6, 21, and 35.
?7.NF;.TS6,21,35

lines high.

Set up a paragraph indented 3 spaces with vertical spacing of one

line.
7.P3,1

What abbreviated command sets autoparagraph mode?
?7.AP
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What abbreviated command explicitly specifies that the right
margin .

is to be lined up by adjusting word spacing?

?.F

On ONE LINE type the abbreviated commands which

set double spacing,

then set up a paragraph indented 7 spaces, with vertical spacing
of 1 line.

?.SP 2;.P7,1

What abbreviated command terminates a list?
?7.ELS

What abbreviated command produces an uneven right margin?
?7.NF

On two successive lines

type the two abbreviated commands to
set up ONCE MORE as an item in a list,
then end the list.

?.LE;ONCE MORE

Continue ... end the list
?.ELS

What abbreviated command turns off autoparagraph mode?
7. NAP

What abbreviated command starts a single-spaced list?
?.LS1

On ONE LINE, write the abbreviated commands which
Set up a page 35 spaces wide and 45 lines high,
set a ragged right margin,

and start a triple-spaced list.

?,PS45,35; .NF;.LS 3

On two successive lines,

Write the abbreviated commands necessary

to explicitly specify fill mode

and set up a page 55 lines high by 66 spaces wide.
?7.F

Continue ... set up the page size
?.PS55,66
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On two successive lines below using ABBREVIATED commands,
Skip two lines,

and begin a new paragraph indented nine spaces with vertical
spacing of

one line. Use abbreviated commands.

7.5 2

Continue ... begin the new paragraph
?.P9,1

On ONE LINE, write the abbreviated commands necessary to
set double spacing,

turn off fill mode,

skip three lines

and set tab stops in column five and in column fifteen.
?7.SP 2;.NF;.S 3;.TS 5,15

How is a page size of 60 lines by 120 spaces specified?
Use abbreviated conmands.
?7.PS 60,120

How do you set tab stops in columns 50, 35, and 20?
Use abbreviated commands.
?.TS 20,35,50

On 9 separate lines, using abbreviated commands,

turn off autoparagraph mode,

turn off fill mode,

set tab stops in columns 40 and 50,

set the right margin to column 80, ]

and create the single~spaced list, ITEM1, ITEM2, ITEM3.
7 .NAP

Continue ... turn off fill mode
7. NF

Continue ... set the tab stops
?7.TS 40,50

Continue ... set the right margin
?7.RM 80

Continue ... begin the list
?7.LS 1

Continue «.. put in |ITEMI
?7.LE; ITEMI

Continue ... put in the second list item, ITEM2
?7.LE; ITEM2
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Continue ... put in the third list item, ITEM3
?7.LE; ITEM3

Continue ... end the 1list
?7.ELS

On ONE LINE,

type the abbreviated commands to set autoparagraph mode,

set tab stops in every fifth column from column 5 up to column
20,

then center the heading, WHAT TO DO NEXT

?7.AP;.TS 5,1565@0,15,20;.C;WHAT TO DO NEXT

Type the abbreviated command to set up a title, GUIDE TO HOUSING.
?7.T GUIDE TO HOUSING

What abbreviated command skips two lines?
7.5 2

On ONE LINE,

set the right margin in column 25,

and set up the title, HOW TO REALLY SUCCEED.
Use abbreviated commands.

?7.RM 25;.T HOW TO REALLY SUCCEED

On ONE LINE, skip two vertical spaces

and create the centered heading, SUMMARY.
Use abbreviated commands.

7.5 2;.C;SUMMARY

Using abbreviated commands on two successive lines,
create the centered heading 1T MUST BE MAGIC

then set triple spacing.

7.C; 1T MUST BE MAGIC

Continue ... set triple spacing
?7.5P 3

End of lesson "POSTST™",

You have answered 30 questions, and you gave the right answer

70 times.

On 72 questions your answer was right the first time you got the

question.
To continue push RETURN.
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APPENDIX F

PREFAMILIARIZATION MATERIALS



RUNOFF

Prefamiliarization
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wumbers on the diagram are keyed to the items on the facing

page.

Explanations
Questions

Examples
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Prefamiliarization Directions

This booklet will acquaint you with some of the RUNOFF
commands you Will learn about in the instruction which follows.

Read through the booklet at your own pace.
There is no time limit for doing this. Follow the steps below
as you go over each command.

When you have finished the bcoklet, take a few minutes to
review the material in your mind, then go through the booklet
once more. Again, read at your own pace and follow the
instructions below. You can .ack up, check over different
pages, or look anywhere in this booklet at any time you wish.

How to Use this Book

Each double page in this book explains a Kuwnuvrr commana,
shows three examples of how the command is used, then asks
you three questions where you have to use the command. For
each command, first briefly scan both pages.

The first page explains what the command does, and shows
the format of the command. Study this information and look
at the examples provided so that you c¢an understand how the
command works. :

The second page contains three qQuestions you should be able

to answer after you understand the explanation on the first

page. Read each question and write the answer to that
question in the space which follows in the booklet. 1If you
need to figure something out, you can use the other page or
the margins for work space.

When you have finished :he three questions, look them over
again. Compare your answers to the examples on the first
page and check whether your answers are consistent with the
examples. If you change your mind about an answer, Jjust
change it to what you think the new answer should be.

None »f this work will be scored and there is no time limit
for going through the book, but you should be sure to write
down the answers you decide on.
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-« PARAQGRAPH

Formats a new paragraph.

The format of the command is

.P indent, vertical spacing

The indent is the number of spaces the first line will be indented.
Vertical spacirg is the spacing between paragraphs.

P 5,1
Begins a paragraph indented 5 spaces with a vertical spacing
of 1 line.

.P 8,2
Begins a paragraph indented 8 spaces with a vertical spacing

of 2 lines.

.P 3,1
Begins a paragraph indented 3 spaces with a vertical spacing

of 1 line.



What do you write to specify a new paragraph
made by skipping two lines and indenting five spaces?

What command gives a paragraph made by skipping one line
and indenting eight spaces?

What is the command for a paragraph made by skipping
one line and indenting 15 spaces?
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ws o JAD STOPS

Sets tab stops in the column you specify.
The format of the command is

. TS column, column, ...

Each column must be greater than ze:-o, and they must be
specified in ascending order.

Each .TS command clears the previous setting before setting
new tab stops.

.TS 5,18,30
Sets tab stops at columns :,16, :nad 30.

Sets a tab stop at column 10.

. TS 8, 16, 24, 32
‘Sets tab stops at columns 8, 16, 24, and 32.
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How do you set a tab stop in column 33?

Write the command to set tab stop: in
columns 5, 18, and 42.

If you have tab stops set in column 31 and column 45,
how do you change th= tab stop in column 31 to column 18?
Write the command.
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stands for SKI P

This skips the number of lines specified.

The format of the command is

.S numberx

The number n specifies that n lines will be skipped.

.S 5 skips five lines

.S 8 skips eight lines.

.S 3 skips three lines
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How do you skip a line?

What is the command to skip two lines?

What command skips 4 lines?
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PS

- Page Size

This describes the area your text w1l occupy on the page.

The format of the command is

.PS lines, columns or spaces

Lines specifies how high the page of text will be,
and columns (spaces) specifies how wide the page will be.

.PS 40,60 sets up a page 40 lines high by 60 spaces wide.
.PS 66, 120 sets up a page 66 lines high by 120 spaces wide.

.PS 50,80 creates a page 50 lines high by 80 columns (spaces) wide.



What is the command to set a page size 40 lines high
by 72 spaces wide?

Set up a page 45 columns (spaces) wide and 55 lines high.

Set up a page 132 columns wide by 66 lines high.
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stands for Spac i ng

This sets the vertical spacing between lines.

The format of the command is

. SP number

The number n specifies text on every nth line.

.SP 1 sets single spacing.
.SP 2 specifies double spacing.

.SP 5 sets line spacing on every fifth line.
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Set double spacing (text on every second line).

Set triple spacing.

Set line spacing on every fourth line.



The format of the command is

e CENTER

Centers the text which follows

.C;

text

Whatever comes on the rest of the line after the

as the text to be centered.

.C;. DIRECTIONS

Centers DIRECTIONS'

.C; COMMENTS
Centers
.C;ABSTRACT
Centers

COMMENTS
ABSTRACT

on a new line.

on a new line.

on a new line.

.C;

216

is taken
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Write the command to center the heading
CHAPTER 1
on a line.

What is the command which centers the heading
SUMMARY
on a line?

What command will center the word LANGUAGES on a line?
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== Right Margin

This sets the right margin to the column specified.

The format of the command is

.RM column

No line of text on the page will go beyond the column specified.

.RM 80 sets the right margin in column 80
«RM 120 sets the right margin in column 120

.RM 45 sets the right margin in column 45.
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Write the command to set the right margin in column 80.

What command sets the right margin in column 207?

Set the right margin to column 132.
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e E T

Adds extra spaces between words on each line so as to line up
the right margin of the text (right justifies the text).

The format of the command is

JF

.F lines up the right margin
.F sets fill mode

.F right justifies text by adding extra spaces between words.
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what do you write to set fil. .nde?

What command specifies that the right margin is to be lined up

by adding spaces?

What command gives right justified text?
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APPENDIX G

ATTITUDE QUESTIONNAIRE
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QUESTIONNATIRE
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224

Questionnaire

Directions

Each item consists of a statement followed by a scale with
several steps marked off. Read the statement. Decide how
strongly you agree or disagree with it, then circle one of the
steps on the scale which best describes what you think of the
statement. The sample question shows how you should do this.-
Write down the first answer you think of; never mind debating
about other possible answers.

Take all the time you need, but de not change any answers
once you have written them down. Do not mark between steps on

the scale. Instead, pick the step on the scale which is
closest to how you feel.

Sample Question

1. Today's weather is ideal.

1 —-— 2—=- ————————————-3 -4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree
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1. Time passed rapidly as I was working on the course.

1 = -=2
Strongly Mildly
Agree Agre=

——=3 - -4
Mildly Strongly
Niregree Disagree

2. I did not understand what the instruction was supposed

to teach me about.

1 - - 2 3 ———————————— 4

Strongly Mildly Mildly Strongly

Agree Agree Disagree Disagree
3. The lesson was too long.

1 ——————— —2-——— - o 3—- 4

Strongly Mildly Mildly Strongly

Agree Agree Disagree Disagree
4. I'd like to learn more about RUNOFF,

1 - 2 - 3 - 4

Strongly Mildly Mildly Strongly

Agree Agree Disagree Disagree
5. ©Nothing was unnecessarily repeated.

1 - - 2= 3 -—=4

Strongly Mildly Mildly Strongly

Agree Agree Disagree Disagree
6. I would have learned more from a regular classroom

lesson.

1- - 2 - -3 B 4

Strongly Mildly Mildly Strongly

Agree Agree Disagree Disagree
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7. The instructional material was very clear.

1l - —_——2- - —=3-——— —— 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

8. The things covered in the lesson were interesting.

1 - 2 - 3 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

9. The course repeated a lot of things I already knew.

1 — 2 - S 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

18. I would be interested in taking more instruction
presented on the computer.

1 2 e e 3-- —— -—=4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

11. There were things left out of the lesson that I thought
should have been included.

1 - 2=——————————— - 3 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

12, The purpose of each part of the lesson was clearly
explained.

1 - 2—— —=3e—————— 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree
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13. I know RUNOFF well enough to try wusing it in my
work, if I had to. :

1 - 2= — B ————————— 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

14. Not enough questions were asked in the lesson to make
sure I had learned anything.

1 —-———2 - -3 D et 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

15. The instruction was presented in small enough steps for
me to learn it easily.

1 —————-— -2 3- - 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

16. There were enough opportunities to try out what was
being explained.

1- - ———2— - - 3= -4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

17. I couldn't wait for the course to be done with.

l-———- - -——2-- - - 3—- -- - 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree

18. Learning via computer is fun.

1 2 3= - 4
Strongly Mildly Mildly Strongly
Agree Agree Disagree Disagree
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19. This presentation was too simple for the level at which

I am accustomed to working.

1-—- 2———- - 3 4

Strongly Mildly Mildly Strongly

Agree Agree Disagree Disagree
20. Before this instruction, I knew nothing about RUNOFF.

1 2 3 4

Strongly Mildly Mildly Strongly

Agree Agree Disagree Disagree
21. I think the lesson was too short.

1 - -2 —_—— -=3 —-——-d

Strongly Mildly Mildly Strongly

Agree Agree Disagree Disagree
22. The instruction was boring.

1 ————D - -3 -4

Strongly Mildly Mildly Strongly

Agree Agree Disagree Disagree
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APPENDIX H

CONSENT FORM, CHECKLIST, INFORMATION SHEET
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Information and Consent Form

Date: / /

This study compares the effectiveness of different
methods of teaching via Computer Assisted
Instruction. Participation is voluntary, and you
can withdraw at any time.

At the conclusion of this study, the results will be
made available for your information, if you wish.

Your
Name:

Phone: Location:

Best time to contact:




Name:

Checklist of Procedures

Phone:

1.

10.

11.

| __|Consent Form

| _|Assign to Cell, ID:

Date:

|_lInformation Sheet
| _|Prefamiliarization

|__ITerminal Session

LOGIN,

TTY WIDTH 8¢, FILL @, LC, NO FORM

RUN

| __|Run POSTST
| _|Run DIGEST
|__|Attitude Questionnaire

|__IBackup of path file

|_|Run YOKING, COPY /X/T, Run GN@SIS

LOAD

NSAVE

|__IDebriefing

.ALG,

LGOUT

Seq

232
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Name: - —_———

Your ID is

General Instructions

This instruction will teach vyou how to use RUNOFF, a
text-formatting program.

. If you do not know how to log in to the computer system and
start the instructional program, this will be done for you. You
will be automatically logged out by the program.

The instructional program will present information and ask
you questions based on that information. Think about your
answer, then type it in to the terminal. Take as much time as
you need.

When you have typed in your response to each item, press the
RETURN key on the terminal so that the program knows you
are finished entering information. If you don't know an answer,
type a question mark, "?" and press RETURN.

Be careful to only press the RETURN key ONCE for each answer.

If you want to change an answer and have not yet pressed the
RETURN key, you can erase a character at a time by pressing
the DELETE (RUBOUT) key. For example, if you want to erase the
last four characters you have just typed, you would press the .
DELETE key four times.

The terminal keyboard is just 1like a typewriter keyboard,
with a few extra keys added. You will only need the RETURN
key, however, and perhaps the DELETE key. You do not need the
other keys for this instruction. The terminal keyboard has the
numbers 1 through #, and both lower case (small) and capital
letters. This instructional program will take answers in either
lower case or capital letters. Do not use the lower case letter
"1l" for the number "1".
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